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Vor. XXXYV. 


The Monraty Weatuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by R. F. Stupart, Esq., 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt. 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Director Mete- 
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orological Office, London; H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Rev. L. Gangoiti, Director of the 
Meteorological Observatory of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian 
is used in the text of the Monraty Weatuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


A COLD SPRING. 

For the period that began about April 1, and continued thru 
the first decade of June, the mean temperature for the United 
States generally east of the Rocky Mountains was lower by 
several degrees than for the same period of any previous year 
of which there is a record. April was the coldest month of 
that name in thirty-two years, May the coldest May in twenty- 
five years, and the cold period was not broken until the early 
part of the second decade of June. 

The primary cause of this period of abnormal cold is not 
known. That periods of unseasonable weather over any con- 
siderable area of the earth’s surface are due to certain dis- 
arrangements of our atmosphere is, however, apparent, and the 
association of the various normal and abnormal arrangements 
of the atmospheric areas with certain types of seasonal and 
unseasonable weather has been fixt. 

The arrangement of the earth’s atmosphere in waves, or 
crests, and troughs, or depressions, is indicated by barometric 
observations. When the crests, or high barometer areas, and 
depressions, or low barometer areas, have a normal distribu- 
tion over the Northern Hemisphere, seasonable weather is 


experienced. When the distribution of the great barometric’ 


areas is abnormal, the weather will be unseasonable over the 
greater portion of the hemisphere. The character of the de- 
partures from the average seasonal conditions will be governed 
by the character of the disarrangement of the continental and 
oceanic high and low barometric areas, or “ centers of action ”. 

Air, like water, flows from crests toward depressions. It is 
apparent then, that air will flow from areas of high barometer 
toward areas of low barometer. It is also apparent that dur- 
ing periods of abnormally high pressure over British America, 
and persistently low pressure over the southern portions of 
the United States, the air that flows from the northern lati- 
tudes of the continent toward the depressions in the south is 
cold air. This was the general character of the barometric 
arrangement, or disarrangement, during the spring of this 
year. Anda similar distortion of atmospheric pressures over 
the North Atlantic Ocean, that showed abnormally high 
barometer over the Iceland area, caused unseasonably cold 
weather over continental Europe. With a knowledge of the 
cause of disarrangements of the greater atmospheric areas 
will come the ability to foresee weather changes for consider- 
able periods in advance. 

The month opened with low barometric pressure over the 
Iceland area. This depression reached its greatest depth on 
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the 3d, and during the succeeding five days drifted slowly 
eastward over Europe and the western portion of Asiatic 
Russia. A second depression covered Iceland from the 8th 
to 12th. During the balance of the month pressure was high 
over the extreme North Atlantic. Azores and Lisbon pres- 
sures were prevailingly low thruout the month. 

Of special interest at the present time is the following de- 
scription of the cold summer of 1816. This description is 
taken from The Half Century, published in 1851, written b 
Emerson Davis and containing an introduction by Dr. Mar 
Hopkins of Williams College: 

During the first half of January, 1816, the weather was extremely 
cold. At Springfield, Mass., on the morning of the 11th, the mercury 
fell 11° below zero. The summer of that year is still remembered as the 
cold summer. There were frosts in Massachusetts during each of the 
summer months, and in low grounds pretty severe. On the mountains 
of Berkshire, on the 6th of June, the snow fell several inches in depth, 
and travelers suffered much from the severity of the storm. The snow 
was 10 inches deep in the central parts of Vermont and New Hampshire. 
On the morning of July 4, ice was formed of the thickness of common 
window glass in the Northern and Middle States, and much of the cofn 
was killed. August was a most cheerless month; ice formed half an 
inch in thickness. The cold extended to Europe. Some of the English 
papers said ‘‘1816 will be remembered as the year in which there was 
no summer”. Very little corn ripened that year. Farmers paid $5 a 
bushel for seed corn the next spring. 

The types of unseasonable weather that have been experi- 
enced in the past will be experienced in the future. The cold 
summer of 1816 will doubtless be repeated. When? We do 
not know. We have had years and periods of years of drought 
and plenteous rainfall, and will have them again. Nothing 
new in the weather line has occurred in historic times, and 
nothing new can occur until the order of our solar system is 
changed. 
IN GENERAL. 

In extreme western districts May temperature was about 
or slightly above the normal. During the early portion of 
May heavy frosts occurred in northern districts of the United 
States, and light frosts to northwestern Texas, Oklahoma, 
Arkansas, Tennessee, and the interior of the Middle Atiantic 
States. In the second decade of the month light to heavy 
frosts were reported in the Lake region and north-central 
valleys, and light frost in Arkansas, Tennessee, and interior 
districts of the Middle Atlantic States. In the third decade 
cold weather records for the season were broken in some sec- 
tions of the interior-central, east-central, and Northeastern 
States. On the 27th a temperature of 42° was noted at St. 
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Louis—the lowest noted for that date and place in seventy- 
one years. On the same day the temperature was below freez- 
ing in southwestern Kansas. From the 20th to 22d a frost- 
bearing cool wave swept from the Northwestern States over 
the Lake region, Ohio Valley, and the Middle Atlantic States. 

In the second decade excessive rainfalls occurred in the 
central and lower Mississippi Valley and the east Gulf States. 
In the third decade heavy rains caused the overflow of many 
streams in Texas, and heavy rains on the 18th and 19th caused 
flood stages in the Willamette River. On the 3d and 4th snow 
fell from the States of the lower Missouri Valley over the 
upper Lake region, northern Illinois, and northern Ohio, 
breaking generally thruout that region the snowfall record 
for May. At Omaha 4 inches fell on the 3d, and at Chicago 
the fall amounted to 0.8 of an inch. In the second decade 
snow fell in the lower Missouri Valley on the 14th, and in the 
upper Mississippi and Ohio valleys and the Lake region on 
the 15th. Snow was reported in the third decade of May 
from the middle and northern Rocky Mountain districts over 
the Great Lakes. 

The first important storm of the month advanced from Texas 
over the Ohio Valley, lower Lakes, and the Canadian Mari- 
time Provinces during the 3d and 4th. From the 11th to 16th 
a barometric trough that extended from Canada to the Gulf 
of Mexico moved slowly from the Rocky Mountain districts to 
the Atlantic coast. The third notable barometric depression 
of the month advanced from the southern Rocky Mountain 
region to the middle and northern Atlantic coasts from the 
24th to 27th. In all cases vessels were forewarned of the 
approach of dangerous gales in ample time to seek shelter. 

On the 6th a tornado was reported 40 miles west of Mount 
Pleasant, Tex., and the towns of Ridway, Birthright, and 
Antioch suffered damage. On the 19th severe thunderstorms 
with heavy rain and hail occurred in the Middle Atlantic 
States. On the 24th and 25th severe rain and local storms 
were reported in Texas and Oklahoma. 

BOSTON FORECAST DISTRICT. 

The average temperature was the lowest recorded for May 
since observations have been compiled in the present form, 
beginning in 1888. Precipitation was unevenly distributed, 
but was, as a whole, below the normal. At a number of sta- 
tions having long records snow has never been known to fall 
at so late a date as in May, 1907. There were no gales, and 
no storm warnings were ordered. Frost warnings were issued 
to cranberry growers on the 11th and 21st, the temperature 
in the bogs falling to 25° or below on the 11th, and to 28° or 
below on the 21st. Berries that were not protected doubtless 
suffered damage.—J. W. Smith, District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

The month was abnormally cold and precipitation was ex- 
cessive generally thruout the district. On the 3d frost warn- 
ings were issued for the northwestern portion of the district 
and warnings of freezing temperature for the Texas panhandle. 
Subsequent conditions justified the warnings. No general 
gales occurred on the coast.—J. M. Cline, District Forecaster. 

LOUISVILLE. FORECAST DISTRICT. 

The month was remarkably cold and, with the exception of 
three periods of one to three days each, the temperature con- 
tinued below the normal. On the 5th, 12th, 21st, and 28th 
frost oceurred over the whole or the greater portion of Ken- 
tucky, and on the 5th over northern Tennessee. Frost warn- 
ings were in each instance issued in advance of the occurrence 
of frost.—/’. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

Abnormally low temperature continued thruout the district. 
Frost warnings that were issued on several dates were justified 
at practically all stations. Storm warnings were issued on the 
llth, 12th, 13th, 14th, and 26th. The warnings were well in 
advance of approaching storms and, as no casualties occurred, 
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were evidently of material benefit to navigation.—H. J. Coz, 
Professor and District Forecaster. 
DENVER FORECAST DISTRICT. 

Precipitation, often in the form of snow, was frequent, and 
as arule in excess of the normal, while low mean tempera- 
tures were noted at allstations. In southern Wyoming, Colo- 
rado, and northern New Mexico the month was the coldest 
May on record. Freezing temperatures occurred at intervals, 
except in southern portions of New Mexico and Arizona. The 
frosts and freezes were covered by the forecasts and special 
warnings.—F. H. Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

Altho the mean temperature was normal at many stations, 
in the matter of storm frequency, amount and frequency of 
precipitation, and air circulation the month was unlike the 
normal May. There was a well-marked tendency for depres- 
sions originating apparently over the Valley of the Colorado 
to pass eastward over northern Texas, the lower Mississippi 
Valley, and thence northeastward.— 4. G. McAdie, Professor 
and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

The month was slightly warmer than usual, and rainfall was 
deficient. There were but two periods of general rains, on 
the 10-11th and 18-19th. The first was attended by high 
winds. There were a number of light frosts in the eastern 
portion of the district, and two mornings of heavy frost in 
southern Idaho. The annual rise in the Columbia River be- 
gan on the 10th and the rise thereafter wae slow and steady. 
Timely warnings were issued for all storms and for most of 
the frosts that occurred.—£. A. Beals, District Forecaster. 

RIVERS AND FLOODS. 

The slow drift from Texas northeastward of a poorly defined 
depression from May 5 to 38, inclusive, was attended over the 
Southern States by the general rains usually incident to 
depressions of this type. Over eastern Texas, Louisiana, 
Arkansas, Mississippi, Alabama, and western Tennessee, the 
rainfall, altho not evenly distributed, was heavy, especially over 
the lower Red and lower Arkansas valleys, and the States of 
Louisiana and Mississippi generally. The resulting floods 
were moderate, except in the Blue and White rivers of Ar- 
kansas, where the crest stages ranged from 4 to 18 feet above 
the flood line, the greatest excesses occurring over the upper 
portions of the rivers. In the lower Mississippi River the 
crests were slightly above the flood stages; in the rivers of 
southeastern Mississippi from 3 to 5 feet above, and in the 
lower Tombigbee River 12 feet above. 

Over portions of eastern Texas considerable damage was 
done, especially along the creeks and smaller rivers; but else- 
where the losses were moderate and in some localities the 
high waters were of great assistance in moving logs to the 
mills. However, a large amount of property was saved by 
removal in accordance with the Weather Bureau warnings, 
which were issued with the usual promptness and were fully 
justified. 

Special commendations of the work of the Bureau have been 
received from southeastern Mississippi, where the service is of 
comparatively recent establishment, one observer reporting 
that there has been no loss of stock since the service was 
inaugurated. 

Warnings on the 23d and 26th for rises in the Rio Grande 
between Albuquerque and El Paso were also correct to within 
a small fraction of a foot. 

The annual rise of the Columbia was well in progress by 
the 17th of the month, and the usual forecasts and warnings 
began on that date. 

The river district of Phoenix, Ariz., was established on 
May 1, 1907, with territory comprising the watershed of the 
Gila River. Special river stations have been located at Tempe, 
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Ariz., on Salt River, and at the crossing of the Maricopa, 
Phoenix, and Salt River Valley Railroad over the Gila River; 
and special rainfall stations at Benson, Flagstaff, Jerome, San 
Carlos, and Seligman, Ariz. 

Service has also been inaugurated along the Colorado River, 
under the supervision of the local office of the Weather Bureau 
at Denver, Colo., and special river stations have been located 
at Fruita, Colo., on the Grand River, at Elgin, Utah, on the 
Green River, and at Grand Canyon and Topock, Ariz., on the 
Colorado River. 
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The highest and lowest water, mean stage, and monthly 
range at 293 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart I. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenjfield, Professor of Meteorology. 


SPECIAL ARTICLES, NOTES, AND EXTRAOTS. 


DR. ALEXANDER BUCHAN. 


When Gen. Albert J. Myer was ordered by the Secretary of 
War to carry out the provisions exprest in the act of Congress 
of February 9, 1870, establishing what we now know as the 
United States Weather Bureau, it was necessary for him to 
begin by educating a corps of practical meteorologists. To do 
this he organized a school of instruction at Fort Whipple, Va. 
(now Fort Myer), adjoining Arlington, near Washington, D. C. 
The only two text-books available at that time were Loomis’s 
Treatise on Meteorology and Buchan’s Handy Book of Mete- 
orology, the second edition of which had just been published. 
Professor Loomis himself past away in 1889, and now we are 
called upon to record the death, on the 13th of May, 1907, of 
Dr. Alexander Buchan, at the age of 78. This removes from 
the world of science a man of world-wide reputation—an inde- 
fatigable worker in meteorology, and one whose influence has 
been widely felt. We are indebted to his colleague, B. T. 
Omond, esq., honorary secretary of the Scottish Meteorological 
Society, for a beautiful tribute to the memory of Doctor 
Buchan which has furnished material for the following lines. 

Doctor Buchan was born in 1829, at Kinnesswood, in Kin- 
ross-shire, not far from Edinburgh; and in due time he found 
his way to that center. He graduated at the university and 
devoted himself to teaching until 1860, when an affection of 
the throat compelled him to lay aside the profession of his 
choice; but he always retained his interest in it, as well as in 
field botany. In 1860 he was appointed secretary to the Scot- 
tish Meteorological Society, in whose journal he published 
many of the results of his labors, until the time of his death. 
In 1869, in Volume XXV of the Transactions of the Royal 
Society of Edinburgh, there appeared one of the most famous 
papers of the day, entitled “The mean pressure of the atmos- 
phere and the prevailing winds over the globe”. Doctor 
Buchan had accomplished the Herculean task of coordinating 
the available data for the whole world. He had brought order 
out of chaos. He had accomplished a feat that had been 
declared by many to be impossible, of which Supan has said: 
“Tf Buchan had been more cautious we might still to-day be 
without the isobars of the globe”. It is worth recording that 
an equally great work was being carried on at almost exactly 
the same time by the eminent Prof. James Henry Coffin, under 
the auspices of the Smithsonian Institution, “On the Winds of 
the Northern Hemisphere ”, embracing all the available records 
up to the end of the year 1869, but its publication was de- 
layed by the death of Professor Coffin, in 1873. The areas of 
high and low pressure with their seasonal changes were first 
made known to the world thru this great work of Buchan’s, 
and no revision of that work was published or perhaps possible 
until he himself made it in his monograph of 1889, “ On Atmos- 
pheric Circulation”, published in Volume II of the physical 
and chemical series of the Challenger Reports. 

During the last ten years of his life Doctor Buchan was an 
enthusiastic advocate of the establishment of mountain stations, 
especially the high-level station on the summit of Ben Nevis. 
This station was maintained with more or less completeness 
from December, 1883, to October, 1904, and a supplementary 
low station, at Fort William, from August, 1890, to October, 


1904. The complete record and discussion of these observa- 
tions fills three volumes of the Transactions of the Royal Society 
of Edinburgh, which were compiled and edited by Doctor 
Buchan and Mr. Omond conjointly, forming a magnificent 
monument to one who served Science for her own sake—loving 
the work, and content with scant financial rewards. 

An equally splendid monument to Buchan is the important 
chapter that he wrote in the compilation of The Atlas of Mete- 
orology, published by Bartholomew in 1899. Doctor Buchan’s 
work earned for him many recognitions in the shape of prizes 
and positions. During the last year of his life he received the 
well-deserved honor of election as a vice-president of the 
Royal Society of Edinburgh. For a considerable time he was 
a member of the Meteorological Council of the Royal Societ 
at London. He was also inspector of stations for this council, 
and in that capacity traveled over the greater part of Scotland. 

But it is not to his scientific worth alone that we must give 
testimony. He was a man of great simplicity of nature; he 
had a wide human sympathy and a singularly genial tempera- 
ment. His wonderful memory and genial disposition placed 
his great store of knowledge at the service of others. He was 
also a valued elder in the St. George’s Free Church. His wife 
died in 1900, but his only son, Dr. A. Hill Buchan, survives 
him. 


We add the following extracts from a memorial article by 
W. N. Shaw, esq., as published in Nature, London, May 23, 1907: 


A few words as to Buchan’s scientific work must suffice. With Baxen- 
dell, of Manchester, he was largely instrumental in securing the general 
acceptance of Buys Ballot’s principle of the relation of wind to air pres- 
sure. He had the faculty of statistical insight, and realized that by the 
appropriate combination of many observations it was possible to trace 
the interdependence of phenomena which might be affected separately 
by a number of independent causes. This insight is illustrated in a 
remarkable way by his papers with Sir Arthur Mitchell upon the rela- 
tions of climate and health in London. Such a method of investigation 
does not always commend itself to the student of physics, who, fortunate 
in having the conditions under his own control, is accustomed to trace 
the direct connection between cause and effect in each separate ex- 
periment. But the remarkable results of Buchan’s work, which still 
remains to be followed up, enable one to understand the enthusiasm for 
collecting observations, and more observations, that seem purposeless 
to some of those who look on. 

* * * * * 

His favorite method of meteorological investigation was the map. 
Beginning from the time when the reduction of the barometer to sea 
level for synchronous charts and the identification of closed isobars as 
cyclonic and anticyclonic areas were novelties, he was the first to trace 
the course of a ‘‘ depression ’’ across the Atlantic, and subsequently, by 
the collection and discussion of data from all parts of the world, to give, 
in a paper before the Royal Society of Edinburgh, ‘‘the mean pressure 
of the atmosphere and the prevailing winds over the globe”. 

This was followed by the monthly charts and tables representing the 
atmospheric circulation in the volume contributed to the Challenger Re- 
ports and published in 1889, and the corresponding results for ‘‘ oceanic 
circulation ” in 1895. 

His monthly maps of forty-year averages for the British Isles devel- 
oped likewise (with the assistance of Dr. A. J. Herbertson) into the com- 
pilation of the wonderful atlas of pictorial meteorology published by 
Bartholomew, in 1899. Therein is, indeed, a worthy representation of 
Buchan’s meteorological method. 

It was by the method of the map that he proposed to deal with the 
outstanding results of the Ben Nevis observations, which were collected 
largely under his own supervision, and have been already the subject of 
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numerous papers. His capacity for dealing in this way with huge 
masses of figures was amazing. I have often gone with him over the 
details of daily maps exhibiting the results for Scottish weather at official 
stations, lighthouses, and private stations to trace some generalization 
which had been suggested by his work. His program was to correlate 
these daily maps with the observations at the summit and base of the 
mountain. The methodical care in ordering the entries, and their 
arrangement as regards color or design, to bring out any salient features, 


were thoroughly characteristic of his work. 


In thus taking leave of a kindly master and a valued friend, it is not 
too much to say that the work of Buchan’s life has contributed largely to 
justify the claim of meteorology to be regarded as a separate scientific 
subject, entitled to separate academic recognition. The physics of the 
atmosphere has its geographical aspect, but it is not a branch of 
geography; it has its mathematical aspect, but it is not a branch of 
mathematics; it has its experimental aspect, but it is not a branch of ex- 
Cee eyes physics. The constitutional affection of the throat prevented 

chan from using his natural powers of exposition to their full extent, 
but may we not hope that the University of Edinburgh will see her way to 
recognize the devotion of her distinguished alumnus by providing the 
“wow cosa of his devotion with a voice among the sciences which she 
‘osters? 


RESOLUTIONS ADOPTED AT THE MILAN CONFERENCE 
FOR SCIENTIFIC AERONAUTICS.' 
Translated by Prof. A. Lawrence Rotcn. 

The following resolutions were adopted by the commission: 

1. For the official publication, the observations should be 
formulated according to the rules adopted and indicated in 
the report of the president. It is necessary that all the small 
inversions of temperature should be noted. 

2. (a) The commission, on the proposition of Mr. Teisserenc 
de Bort, realizing the great importance of collecting sufficient 
observations to construct charts of the meteorological elements 
at various heights under different atmospheric conditions, 
believes that its efforts should be concentrated upon four 
groups of ascensions annually, called “ grand international 
ascensions ”’, to distinguish them from the monthly ascensions. 
These last are optional for stations that do not make aerial 
soundings their chief work. 

(b) The quarterly ascensions will be made during three con- 
secutive days, on dates to be fixt hereafter. 

(c) It is recommended that the trajectories of the sounding 
balloons shall be determined by sighting, and that the same 
thing be done for pilot balloons, if no sounding balloons are 
launched, as will be the case at insular stations; in any case 
the drift of the clouds must be observed with great care. 
The new series will commence in March, 1907.’ 

3. It is also desirable, as Mr. Rykatchef suggested, to have 
at least one temporary station for these international ob<erva- 
tions in the midst of the great Asiatic anticyclone, especially 
in winter. If this station can be established, observations in 
winter should last seven days instead of three—that is to say, 
two days before and two days after the three normal days. 

4. To examine the proposition of Mr. Koppen, the confer- 
ence appoints a subcommittee composed of Messrs. Berson, 
Hergesell, Koppen, de Quervain, Rotch, and Teisserenc de 
Bort, which proposes— 

(a) To adopt the proposition of Mr. Koppen to publish a 
compendium of the best methods employed for aerial sound- 
ings. This compendium will describe the methods and 
instruments categorically, in a form analogous to that of a 
dictionary, and the various institutions conducting aerial 
soundings will be consulted as regards the final version. The 
publication will be made with the funds of the international 
commission applicable to the publication of observations. 

(6) The same subcommittee examined the question rela- 
ting to the statistical table of ascensions. The form adopted 
by the Deutsche Seewarte is recommended for the kites, and 
the institutions are requested to give annually asimilar résumé 
for the balloons. 

See Monthly Weather Review, April, 1907, vol. XXXV, p. 181. 

* Subsequently postponed until July.- A. L. R. 
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5. The commission votes its thanks to Messrs. Teisserenc de 
Bort and Rotch for their splendid researches in the atmosphere 
above the Atlantic Ocean, and to the Imperial Minister of 
Marine for the participation of the German Marine in the ex- 
ploration of the high atmosphere. It listens with interest to 
the communications of Messrs. Koppen and Hergesell relating 
to the results of the cruise of the ship Planet, which is to ad- 
vance further the conquest of these unknown regions, and 
sends a congratulatory dispatch to the Prince of Monaco for 
the explorations accomplished by his yacht, the Princesse 
Alice. 

6. The commission expresses its thanks to the Spanish Min- 
ister of War for allowing the military aeronauts to cooperate 
in the work of the commission, and particularly for the inter- 
esting researches made during the eclipse of the sun on Au- 
gust 30, 1905. 

7. The commission recognizes with great pleasure the insti- 
tution of aerial soundings by the Weather Bureau of the 
United States at Mount Weather, and hopes that these sound- 
ings will be extended to other stations of the service. 

8. The conference agrees with Major Moedebeck that it 
would be useful, both for scientific ascensions and for aero- 
nautics in general, if, on the topographic maps of the States, 
there should be indicated in red the luminous points which 
can serve for orientation at night, and also if all lines of 
dangerous electric wires as well as the places most sheltered 
from the wind should be marked on the maps. 

9. The commission accepts Mr. Assmann’s propositions with 
these slight modifications: 

(a) The commission shall meet but once in three years un- 
less there be especial reasons for assembling oftener. 

(b) The meetings will be for the purpose of discussing the 
organization of the work, the methods and instruments, and 
scientific communications will be presented only at the end of 
the meetings if time permits. 

10. The proposition of Mr. von Bassus is adopted to add 
to the form containing the reduction of the ascensions of 
sounding balloons, another column headed “ Wind”, and hav- 
ing subheadings for “ Direction ” and “ Velocity’. The lines of 
these columns and also those of the columns “ Gradient ” and 
“ Ventilation” are to be doubled. The notes at the foot of 
the second page will indicate that up to 3000 meters the reduc- 
tion should be made for each 500 meters, and above 3000 meters 
that it should be for each 1000 meters. All inversions, iso- 
thermal strata, and sudden changes of wind and humidity are 
to be noted. 

11. It is desirable that the negotiations be continued, look- 
ing to the establishment of a seal of the International Com- 
mission for Scientific Aeronautics.’ 


GUILBERT’S RULES FOR WEATHER PREDICTION. 
By Oxrver L. Fassia, Research Director. Dated Mount Weather 
Observatory, Bluemont, Va., November 2, 1906. 

In earlier numbers of the Review (November, 1904, and 
January, 1905)' were published two letters relating to a pro- 
posed international competition at Liege, organized by the 
Belgian Astronomical Society, in order to bring out the pres- 
ent state of the art. of predicting the weather. This compe- 
tition was attended by several experts, some of whom have 
published their methods in full in accordance with the require- 
ments of the jury of awards. The paper presented by M. 
Gabriel Guilbert, of Caen, was dated September 28, 1905, and 
attracted the most attention, as it contained a principle of 
forecasting that had not been employed or announced before. 

The jury, composed of six well-known meteorologists, of 
whom Mr. A. L. Rotch, of Blue Hill Observatory, was the 


- §This would insure the instruments entering the different countries 
without examination by customs officers.—A. L. R. 
Vol. XXXII, page 523, and vol. XXXIII, page 11. 
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American representative, unanimously awarded the first prize 
to Mr. Guilbert for the method which enabled him to predict 
with precision the displacements and variations of centers of 
high and low pressure over Europe. Depressions and high 
areas invisible on the weather map when interpreted by methods 
heretofore used, were predicted by Mr. Guilbert. The author 
claims to be able to forecast radical changes in the barometric 
situation, both as to the form and the movement of the cen- 
ters of high and low areas, for twenty-four hours in advance, 
with a precision far above that afforded by present methods. 
Heretofore the forecaster has to a very large extent assumed 
that a depression already discernible upon the weather map 
would follow a path already indicated by its previous move- 
ment, and that it would follow this path with but slight modi- 
fications in form or intensity. It was only in rare cases that 
a forecast of the formation of a low or high area was attempted. 
According to the statements of Mr. Guilbert he is able by his 
method to foretell the inception and the dissolution of storms. 
Guilbert’s new method is based upon what he terms the 
principle of the normal wind. The normal wind is defined as a 
wind whose force is directly proportional to the barometric 
gradient. Thus, on a scale of 0 to 9, a light wind (force 2) is 
normal for a gradient of 1 mm. per geographical degree of 


111 km.; a moderate wind (force 4) is normal for a gradient of 


2mm.,ete. This scale is given more in detail in the following 
paragraphs. 

Guilbert’s rules have been summarized by M. Brunhes, the 
chairman of the jury of award, who has contributed a valuable 
theoretical discussion of the rules (see Archives des Sciences 
Physiques et Naturelles for July, 1906). 

According to M. Brunhes, the three rules announced by 
Guilbert may be summarized as follows: 

1. Every depression that gives birth to a wind stronger 
than the normal will fill up more or less rapidly. On the 
other hand, every depression that forms without giving rise to 
winds of corresponding force will deepen, and often depres- 
sions that are apparently feeble will be transformed into true 
storms. 

2. When a depression is surrounded by winds having vary- 
ing degrees of excess or deficiency, as compared with the 
normal wind, it moves toward the region of least resistances. 
These favorable areas are made up of regions in which the 
winds are relatively light, and especially of such as have 
divergent winds with respect to the center of the depression. 

3. The rise of pressure takes place along a direction normal 
to the wind that is relatively too high, and it proceeds from 
right to left; an excessive wind causes a rise of pressure on 
its left. 

The results attained by Mr. Guilbert in the international 
competition were so far superior to those of any of his com- 
petitors that his methods are worthy of the closest study. A 
translation is here given of the paper presented by the author 
in which his new method is worked out in detail. How far 
the successful forecasting of Mr. Guilbert in this competition 
was due to the principle announced and how much is to be 
attributed to the cumulative experience of the forecaster 
remains to be demonstrated. The rules can be readily put to 
the test of experience, and the paper of Mr. Guilbert should 
receive the careful consideration of all who make weather 
forecasts. 


By Gapriet GuILBeRt, of Caen, September 28, 1905. [Translated 
y 0. assig. 

The method which we employ in forecasting the weather at 
short range is based on the principle of the normal wind. 

The normal wind is that whose force is directly proportional 
to the barometric gradient. 

In the scale of winds from 0 to 9, a light wind (force 2) is 
normal for a gradient of 1 mm. per geographic degree of 111 km. 
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A moderate wind (force 4) is normal for a gradient of 2 mm. 

A fresh wind (force 6) is normal for a gradient of 3 mm. 

A high wind (force 8) is normal for a gradient of 4 mm. 

In departing from these proportional coefficients, the winds 
are abnormal either by excess or by deficiency. Thus, 3 will be 
abnormal by excess for a gradient of 1 mm. per degree; in like 
manner 5, 7, and 9, for gradients of 2, 3, and 4 mm., respec- 
tively: 

Inversely a calm (0) will be abnormal by deficiency for a 
gradient of 1 mm.; similarly 3, 5, and 7, for gradients of 2, 3, 
and 4 mm., respectively. 

We have cited anomalies of but small importance, but it is 
not rare in observations to find 7 with a gradient of 2 mm., 9 
with 3 mm., and, inversely, 3 or 4 with a gradient of 3 mm. 

As a result of this scale and this principle, high winds and 
even gales can be abnormal by deficiency, that is to say, rela- 
tively too light for the gradient considered; and, inversely, 
light or moderate winds may be anormal by excess in consider- 
ing the gradient referred to. 

Of course, these coefficients of wind force are at present de- 
pendent upon the estimation of observers, and science will 
some day require anemometric measures; but, in the meantime, 
the approximate estimate of this velocity of the air at the sur- 
face of the earth, and at the surface only, is sufficient for making 
a forecast twenty-four hours in advance of variations of pressure, 
whether rising or falling. 


We maintain that no depression can subsist unless there be 
as complete equilibrium as possible between the force of the 
wind which it causes and the gradient which it forms. 

To produce this equilibrium the force of the wind must be 
proportional to the gradient; there is then equality between 
the centripetal and centrifugal forces which are in constant 
struggle in every barometric depression. The gradient rep- 
resents the centrifugal force, the wind the centripetal force. 
If at any point of a cyclone one of the forces predominates, 
there is a change in the form of the cyclonic whirl. 

This change will take place in the direction of extension if 
the centrifugal force represented by the gradient is greater 
than the relatively feeble force of the wind. If, on the con- 
trary, it is the centripetal force, represented by the velocity of 
the wind, which is the stronger, the whirl will undergo a re- 
duction more or less noticeable. 

Consequently, in application, with a wind abnormal by excess, 
there will be a rise in pressure, generally proportional to the ex- 
cess of the wind observed. 

Inversely, with a wind abnormal by deficiency, there will be a 
fall in pressure directly proportional to the importance of the 
observed anomaly. 

With a normal wind the variations in pressure will be nil or 
slight. 

It follows from this law and these observations that the 
wind is in reality the enemy of the depression; that it is cen- 
tripetal, in conflict with the centrifugal force represented by 
the gradient; that it has the power to fill up cyclonic storms 
and cause them to disappear. 

Hence, every depression which gives rise to winds above 
the normal in force will fill itself up more or less rapidly, in 
whole or in part. 


Depressions arriving from the ocean, which give rise to too 
high winds, can not advance, but remain stationary, or may 
even be forced back toward their place of origin. 

Every depression which is completely surrounded by winds, 
abnormal by excess, will be filled up in place within twenty-four 
hours, often even in twelve hours; this is the phenomenon 
which we designate under the name of comprREssION OF THE 
CYCLONE. 


On the contrary, every depression, which gives rise to a 
marked fall in pressure, without causing winds of correspond- 
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ing force, will deepen, and in consequence apparently feeble 
depressions are often transformed into true storms. 

But the problem is not only to predict whether a depres- 
sion will fill up or deepen; nor is it sufficient to indicate the 
extent to within a few millimeters of the variations of pressure 


_in cyclones; it is also necessary, in order to make a more or 


less perfect forecast of the weather, to establish the velocity 
and the path of the center of the depression—things which no 
method of forecasting has, up to the present time, enabled us 
to determine. 

The principle which — us in this estimate—and which 
is only a consequence of the first—is thus exprest: The depres- 
sion moves toward the region of least resistance. 

These favorable areas will evidently be made up of zones 
where the winds are proportionally too light for the gradient, 
and, above all, of regions where the winds are divergent with 
reference to the center of the depression considered. 

Hence, every barometric low which is prest on one side by 
winds abnormal by excess will moye toward the region of least 
resistance; whether this region be to the north, to the south, 
to the east, even to the west of the center; and often whatever 
may be the distance from the center to this region. This is the ex- 
planation of the apparently capricious directions followed by 
certain tempests; and it is, at the same time, the basis for 
predicting the translation, sometimes to prodigious distances, 
of the centers of storms. 

To summarize, in the principle of the normal wind we have a 
safe and rational basis, not only for predicting barometric 
variations, but for determining whether a depression will or 
will not assume importance; whether it will fill up or deepen; 
whether it will retrograde or adyance rapidly along a path 
more or less regular. We can, in addition, establish with 
sufficient approximation, the region which ought to be covered 
by the center of the depression on the following day; hence 
these three problems of the extent, the direction, and the velocity 
of the motion of storms are completely solved. 

This is not sufficient. It is of importance to establish the re- 
gions where the rise and fall of pressure will attain their 
maximum intensity. These maximum variations do not always 
correspond to the maximum and minimum pressures. It is in 
the region of least resistance—or where the winds are simply 
light—that we locate these oscillations (maximum rise or 
fall). But we wish to be still more precise and even indicate 
the stations which will record, on the following day, the max- 
imum rise and fall within the twenty-four hours. 


This problem, the most interesting of all perhaps, is solved by 
the aid of this hypothesis: The air flows in a direction perpen- 
dicular and to the right of the wind which is proportionally too strong. 
Therefore the maximum rise or fall takes place in a straight 
line in this direction [i. e., perpendicular to the excessive wind }. 
Consequently, if the converging winds bring the air, or at least 
the pressure, straight toward the center, along the gradient, nor- 
mal to the isobars, and tend to fill up the center—just as if 
the cyclonic system were stationary and independent of the 
rotation of the earth—then the diverging winds operate in an 
opposite direction. Instead of concentrating the pressure they 
produce a dispersion, that is to say, a void, and this void is 
a re-pression. We approach here very closely the cause of the 
origin of cyclones. Moreover, the application of our princi- 
ples and of our hypothesis to the examination of anticyclones 
enables us to forecast their formation and their dissipation. 

As the movement of cyclones and of anticyclones determines 
in general the force and the direction of winds and nearly all 
the phenomena of heat or cold, of rain or fine weather, of 
cloudiness or humidity, the principle of the normal wind, with 
its natural consequences, creates, in the literal sense of the 
word, a new method of forecasting the weather. 


It is immediately applicable to the synoptic charts, such as 
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those of the Central Meteorological Bureau of France, without 
introducing any modification. 

Certain progress will be the consequence of this applica- 
tion, as our principles are applicable at all times of the year, 
and the rare errors that occur in practise are due, not to the 
principles, but to the inexperience of the interpreter, or to 
the difficulties which result from the simultaneous occurrence 
of several depressions, or to the sudden arrival of storms from 
the ocean. 

Clouds, or the succession of clouds, as we demonstrated in 
1886, announce the approach of these oceanic depressions. 
Once upon the continent, they can be followed by our method. 
The art of weather forecasting, empirical up to the present 
time, without strict rules,and based upon an incommunicable 
personal experience, will then become scientifically established. 


OBSERVATIONS OF HALOS AT COLUMBIA, MO. 
By Grorcr Reever, Section Director. Dated Columbia, Mo., May 21, 1907. 


My observations of halos at Columbia, Mo., have been care- 
fully made and recorded, and I have found that halos are a very 
good guide in predicting weather changes, especially the 22- 
degree circles. I have noted that when the 22-degree circle 
is observed precipitation usually occurs within twelve to eight- 
een hours, the storm center crossing the meridian near the 
point of observation. In such cases the upper clouds undergo 
rapid changes, becoming thick and matted as they change 
from cirro-stratus to alto-stratus. When the 45-degree circle 
is observed the storm center is usually from 800 to 1000 miles 
or more away and precedes precipitation, if any, by twenty- 
four to thirty-six hours. I have known the 45-degree circle 
to continue for three hours or more, with colors well defined, 
the cirro-stratus clouds beirg apparently of the most delicate 
texture and changing their form slowly. If the center of dis- 
turbance is directly west of the point of observation, or nearly 
so, the 45-degree circle may be taken as a very sure sign that 
precipitation will occur within the succeeding thirty-six hours 
at this station; but it frequently happens that the storm cen- 
ter crosses the meridian far to the south, and then precipita- 
tion does not occur at the point of observation. Well-detined 
45-degree circles have been observed around the sun at this 
station when a West Indian hurricane was immediately off or 
near the east Gulf or South Atlantic States, but of course in 
such cases no precipitation occurred at the point of observa- 
tion. A very brilliant solar halo on September 27, 1906, was 
the first indication that a Gulf storm was moving northward, 
entering the mainland near the mouth of the Mississippi River. 
The storm moved up the valley quite rapidly, and rain was 
falling over the greater part of Missouri just twelve hours 
after the halo was observed. 

The following are the dates upon which halos were observed 
during the years 1905 and 1906. February, 1905, was abnor- 
mally cold and solar halos were unusually numerous: 

January 5, 1905, 10 a. m., solar halo, 22°, bright for one 
hour. Snow on the 6th. 

January 8, 1905, 9 a. m., solar halo, 22°, bright and well 
defined until 9:30 a. m., disappeared at 10 a.m. Snow began 
falling at 7:45 p. m. same day, continuing into the night. 

January 14, 1905, 2:35 p. m., solar halo, 22°, not well de- 
fined, very faint in its lower half. Cold and clear on the 15th. 

January 28, 1905, 12 noon, solar halo, 22°, well defined; con- 
tinued until 2:30 p.m. Snow on the 29th. 

February 1, 1905, 4 p. m., solar halo, 45°, brilliant. Cloudy 
and cold on the 2d; snow on the 3d. 

February 7, 1905, 1 p. m., solar halo, 22°, well defined, last- 
ing one hour. Snow began falling soon after 12 midnight and 
continued during the 8th. 

February 10, 1905, 10 a. m., solar halo, 22°, exceptionally 
well defined, continuing until 12 noon; clouds changing from 
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cirro-stratus to alto-stratus. Snow began at 4 a. m. of the 
llth, continuing thru the entire day. 

February 12, 1905, snow continued during the night of the 
1lth and the greater part of the 12th; at 4 p. m. the sky 
cleared, showing a faint halo; at 4:30 p. m. a perfect parhelion 
was observed. Weather on the 13th cloudless and very cold; 
temperature 25° below zero. 

February 18, 1905, 9 a. m., solar halo, 45°, very bright, last- 
ing until 2:30 p.m. Increasing cloudiness after 3 p. m.; com- 
plete cloudiness at 4:30 p.m. A faint lunar halo was observed 
at 11 p.m. Snow began soon after 7 a. m. of the 19th, con- 
tinuing during the day. 

March 1, 1905, 10:30 a. m., solar halo, 45°, very bright, last- 
ing until 12:30 p.m. The 2d opened with dense fog, followed 
by clear and pleasant weather. 

March 4, 1905, 4 p. m., solar halo, 22°, faint; fading and 
reappearing until 5:25 p.m. Fair and pleasant on the 5th. 

March 5, 1905, solar halo, 22°, bright and well defined, last- 
ing until 12 noon. The morning of the 6th was cloudy and 
threatening; rain fell in the afternoon. 

March 26, 1905, 2:15 p. m., solar halo, 22°, moderately well 
defined, lasting until 4:30 p.m. Thunder with showers on the 
27th. 

April 11, 1905, 4:30 p. m., solar halo, 22°, faint. Cool and 
cloudless next day. 

April 22, 1905, 8:30 a. m., solar halo, 45°, lasting until 4 
p- m., well defined, especially brilliant from 10 a. m. until 11:30 
a.m. Unsettled weather on the 23d; rainand thunder during 
following night and next day, the 24th. 

May 14, 1905, 7:45 p. m., lunar halo, 21°, quite well defined, 
lasting until 9:30 p.m. Thundershowers afternoon of the 15th. 

May 18, 1905, 10 a. m., solar halo, 45°, very fine and bright, 
lasting until 2 p.m. At 9p. m., lunar halo, 22°. Clear, with 
normal temperature on the 19th. 

May 24, 1905, 9 a. m., solar halo, 45°, bright and well de- 
fined. Thundershowers on the 25th. 

May 29, 1905, 11 a. m., solar halo, 22°, well defined, but last- 
ing only a short time. Light rain the same afternoon and 
the next day. 

June 14, 1905, 2 p. m., solar halo, 45°, well defined, Gener- 
ally clear and warm on the 15th. 

June 16, 1905, 2 p. m., solar halo, 22°. Weather unsettled 
on the 17th, but no rain. 

September 14, 1905, 9 a. m., solar halo, 22°, lasting until 
noon; very bright and well developed. Showers late in the 
afternoon of the same day, continuing during the night and 
the next day. 

October 13, 1905, 2:30 p. m., solar halo, 22°, bright; lunar 
halo at 8:15 p. m. 22°, bright. Thunderstorms and rain on 
the 14th. 

December 8, 1905, 10 p. m., lunar halo, 45°, very bright and 
well defined. (Hurricane crossing Florida.) No rain on the 
9th. 

December 9, 1905, 2 p. m., solar halo, 45°, well defined. 
(Hurricane off South Atlantic coast.) Cloudless skies, with 
bracing, cool temperature on the 10th. 

December 12, 1905, 3 p. m., solar halo, 45°, well defined. 
(Storm along Texas coast.) Weather clear on the 13th. 

December 17, 1905, 11 a. m., solar halo, 45°, very fine. 
Weather generally clear on the 18th. 

December 18, 1905, 8:30 a. m., solar halo, 45°, brilliant for 
half an hour. (Storm in Rio Grande Valley.) Cloudy on the 
19th; rain and snow on the 20th. 

December 30, 1905, 10 a. m., solar halo, 22°, pale. Light 
snow night of the 30th. 

January 5, 1906, 12:30 p. m., solar halo, 22°, pale. Weather 
clear on the 6th. 

January 18, 1906, 1:30 p. m., solar halo, 22°, pale. Fair 
next day. 
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January 19, 1906, 10 a. m., solar halo, 45°, well defined, 
lasting until3 p.m. Rain soon after 12 midnight of the 20th. 

January 20, 1906, 9 a. m., solar halo, 22°, lasting two hours; 
at times very bright and at others pale and indistinct, alter- 
nating. Rain soon after 12 midnight, changing to snow on 
the 21st. 

January 29, 1906, 7:15 p. m., lunar halo, 22°, bright. Fine 
weather on the 30th. 

February 11, 1906, 1:30 p. m., solar halo, 45°, bright and 
well defined. Cloudy on the 12th; rain and snow on the 13th. 

February 16, 1906, 2:30 p. m., solar halo, 22°, bright. Light 
snow during most of the forenoon next day. 

April 3, 1906, 10:19 a. m., solar halo, 45°, bright and well 
defined. Rain began 4 p. m. of the 4th. 

June 1, 1906, 7:45 a. m., solar halo, 45°, bright and well 
defined. Weather next day mostly clear. 

June 2, 1906, 10:35 a. m., solar halo, 22°. Unsettled with 
showers on the 3d. 

September 27, 1906, 12 m., solar halo, 45°, very bright and 
well defined, lasting until 3 p. m., but becoming pale and ill- 
defined at about 2:30 p. m. Cloudiness increased rapidly 
during the afternoon, and rain began at 2:30 a. m. of the 28th. 
(A Gulf storm of marked energy was near the mouth of the 
Mississippi at 7 a. m. of the 27th. The morning of the 27th 
was cloudless at Columbia; cirrus appeared, moving from the 
SSE., at about 11:35 a. m., changing rapidly to cirro-stratus. 
Alto-stratus appeared at about 2:30 p. m., then cumulus, strato- 
cumulus, and stratus, all within the following three hours.) 


OBSERVATIONS OF HALOS AND CORONAS IN 
ENGLAND. 
By M. E. T. Gueury. Dated Eltham, England, June 6, 1907. 

Casual observers of halos and coronas can not realize how 
frequent these phenomena really are, as shown by the great 
number observed when they are made the object of systematic 
daily and nightly observations. 

While I should have stated a few months ago, as an estimate 
of their probable number in these latitudes, that there might 
be yearly perhaps ten or so, taking as a basis my recollections 
of my observations of the previous years, a systematic inspec- 
tion of the sky, begun this year, has yielded twice that 
number for the first quarter of the year only. They promise 
an interesting study both by the variable appearance of the 
phenomena themselves and by the different meteorological 
changes accompanying them. This number, however, may be 
quite exceptional; it is influenced by the age of the moon, 
since, in exactly similar favorable meteorological conditions, 
the presence or the absence of the moon above the horizon 
from nightfall to midnight will obviously make all the differ- 
ence between such a phenomenon tuking place or not. 

On the other hand, one can not be always observing, and it 
is certain that a large number of phenomena are not recorded. 

The present systematic observation was undertaken to ascer- 
tain if these phenomena—since their cause is purely an 
atmospheric one—could not be taken as the basis of forecasts 
of the approaching weather, and, incidentally, to test the 
theories brought forward by Prof. J. M. Pernter in his Mete- 
orologische Optik, whenever they were displayed with suffi- 
cient brightness to lend themselves to accurate measurements 
with a sextant. 

Before giving the results of the observations of the first 
quarter of this year, some remarks which were made in the 
course of these observations should be stated as a preliminary 
explanation of some of the observed phenomena. 

Faint halos.—The observation of a faint halo requires great 
care and circumspection. A halo of that kind requires con- 
tinuous attention to be discerned, especially when the sky is 
not uniformly veiled, as the halo may be but partly visible, 
and be lost amongst the bright patches of an irregularly 


| 
| 
| 
| 
| q 


214 MONTHLY WEATHER REVIEW. 


clouded sky. On the other hand the arrangement of the 
clouds may produce a milky patchiness having the position 
and the curvature a halo should have and extending along an 
are of quite as much as 90°, so as to give a momentary ap- 
pumas similar to a partial faint halo. Steady attention, 

owever, will show that this milkiness changes in position 
with regard to the sun, altering the appearance to the usual 
irregular patches of greater transparency in the nebulous 
layers. 

Annuli.—The most rudimentary form of corona is a patch 
of light closely surrounding the disk of the sun or the moon 
and extending, as a rule, to a distance from the limb equal to 
the full diameter of the disk. It is sometimes of the shape of 
an ellipse, with the major axis vertical, and in one case ob- 
served the ellipse seemed the rudiment of a “ pillar” similar 
to those I have observed above the sun or the moon, the width 
of which was about equal to the diameter of the sun.' 

It would be interesting to establish this connection between 
the central patch and the pillar; but, unfortunately, asa rule, 
the pillars show themselves when the sun is below the horizon 
or hidden by low banks of clouds, and it is then impossible to 
see the widening at the base where the pillar would assume 
the elliptic shape. 

These patches are, I think, of special interest. I never saw 
them mentioned anywhere, yet they seem to be distinct and 
well-marked phenomena, as will be seen below. The edge is 
generally undefined, but, in some cases, when around the 
moon, it was so perfectly sharp as to lend itself to sextant 
measurements to within one minute of are (see accompanying 
table, Nos. 5 and 13). This sharpness of the edge makes the 
denomination of “patch” quite misleading and inadequate, 
and I have therefore adopted the name of “annulus”, with 
defined or undefined edge, in contradistinction with “ corona ”, 
as measuring a ring detached from the disk. For the sun, 
this annulus is generally of a brownish red, like transparent 
smoke; this is the color I find also on the inner edge of halos 
or on the outer edge of coronas, and it is probably due to 
the overlapping of the colors of the red end of the spectrum. 
This is a further support to the claim of these annuli to rank 
as distinct phenomena in meteorological optics. 

Measurements.—The unit chosen in estimating the dimen- 
sions of the phenomena is the diameter of the disk. It is 
practically the same for both the sun and the moon, approxi- 
mately constant, and about 30’, or half a degree. 

Measurements with a sextant are difficult. A sextant with 
a very large mirror is required, and the measurement should 
be repeated two or three times, moving the index after each 
reading so as to be sure one has a fairly accurate observation, 
as shown by the agreement of the readings. For halos and 
coronas, which have an indistinct edge, half a degree has been 
so far the greatest accuracy possible. An annulus has how- 
ever been measured to the nearest minute. 

The best method—available only for the moon, and this 
in exceptional circumstances—of ascertaining accurately the 
dimensions of halos, coronas, and annuli is to note any star 
which occupies such a position as to enable the dimensions to 
be calculated from the coordinates of the moon at the time of 
observation and those of the star. Two stars are enough for 
the determination of the radius and of the width of a halo, 
if they are situated one on the inner side, the other on the 
outer side of the halo, just on the edge, but not necessarily on 
the same radius if we assume the width to be uniform. It will 
be realized that such a disposition, altho possible, must be 
rare, if we remember that the stars visible during moonlight 
are few, the more so in the veiled sky which is ordinarily an 
accompaniment of halos; and when they are visible they are 
as a rule anywhere but where they should be, to be of any use. 


1 See Bulletin de la Société Astronomique de France, 1900, p. 509 and 
524; 1905, p. 264; 1907, p. 21; also No. 3 in the accompanying table. 
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One star exactly on the edge (inner or outer) or exactly be- 
tween the two edges would, however, give the radius (inner, 
outer, or mean) with great exactitude, as the edges are sharper 
to the naked eye than when observed in the mirror of a sex- 
tant, and therefore lend themselves to more accurate deline- 
ation. 

The writer will be much obliged if anyone making an obser- 
vation of this nature would send him full particulars’ (name 
of the star, position with regard to the halo, and time of ob- 
servation). The star should be, as mentioned above, exactl 
on one of the edges or midway between them. It is wort 
while, sometimes, when the halo is of a permanent nature, to 
wait till the motion of the moon brings the halo into exactly 
the proper position. 

Observations.—The observations have been tabulated as fol- 
lows: 

Column 1. Number of the observed phenomenon. 

Column 2. Date and hour. 

Column 3. Nature of the phenomenon: Halo (single or 
double), corona, annulus or pillar. S.—sun; M.=moon. 
Rainbows are also recorded, but without the accompanying 
meteorological observations. 

Columns 4 and 5. The minimum and maximum temperatures, 
in degrees centigrade, during the twenty-four hours preceding 
the phenomenon. 

Column 6. Mean barometer during the twenty-four hours 
preceding the observation, from seven values from the curve 
plotted from readings taken at various times of the day. If 
continually rising or falling during this time, it is indicated 
by “rising ” or “ falling ” from — to — (thus giving the mean 
rate of fall or rise during twenty-four hours). If the rate of 
change alters in sign, it is indicated as “ variable”; while if 
the amplitude of variation is less than 0.05 inches it is indi- 
cated as “steady ”. 

Columns 7, 8, and 9. Minimum and maximum temperatures 
and mean barometer during the twenty-four hours following 
the observation. 

Column 10. Weather at time of observation. 

Column 11. Sequence of weather during the following 
twenty-four hours. If worth mentioning, the weather occur- 
ring in the second period of twenty-four hours is stated within 
brackets. 

Column 12. Detailed description of the phenomenon. When 
observed to last but a moment, it is recorded as “transient ”’. 
DEDUCTIONS. 

Annuli.—Six observed. 

Sun, 2. One followed by rain, one by stormy weather with- 
out rain. 

Moon, 4. One followed by snow, two by wind and rain, one 
by fog. 

Coronas.—Six observed. 

Sun, 1. Followed by wind and rain. 

Moon, 5. One followed by wind and rain, one by fog, one 
by wind and snow, two by relatively fine weather. 

Halos (single or double).—Nine observed. 

Sun, 8. Three followed by wind and rain or snow, three by 
fog, one by rain, one by stormy weather without rain. 

Moon, 1. Followed by fog. 

Pillars.—One observed on the moon, followed by wind and 
rain. 

Minima.—Of fourteen double minima of temperature ob- 
served, in ten sets the second is higher. 

Maxima.—Of fifteen double maxima of temperature observed, 
in eight sets the second is higher. 

Mean barometer.—Of seventeen double values, eleven indicate 
a lowering of pressure after the phenomenon. 

GENERAL REMARKS. 
Altogether, on nineteen distinct displays (rejecting the three 
* Address: care of the Royal Astronomical Society of London. 
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|% | | 
a 
Date and ; : | Mean barometer : _ Mean barometer 
Nature of 2 & we | te Weather at time of Weather during Description of phenomenon and general 
No. phenomenon. 3 3 2 3 3 observation. following 24 hours. remarks, 
5 3 s is 
| le 
1) 2 3 4 6 | 7 8 9 10 n 12 
| Inches. i*a Inches. 
1 Jan. 4, 8 Corona,M... 0.0) 4.0 29.84, rising from 0.2 9.0 30,10, falling from | Fine, windy, frosty, | Warm, gray, misty..| Extending to 4 d. from limb. Reddish 
| pm. | | 29.45 to 30.12. 30.12 to 30.02. ing clouds. edge. 
2 | Jan. 27,8 Corona, 4.4 3.3 9.4 Fine, cold, Fine and 6 d. to limb. Edge 
° p. m. | .22 to 29. | .94 to 29. ng clouds. stormy and rain. strong > 
3 Jan. 29,6 Pillar,M..... 2.7 5.8 | 29.39, variable..... | 0.9 4.9 | 29.43 — from | Fine, cold windy, | Gale, with a squall | Same width as the disk, height 5 to 6 d. 
| p. m. | 29.28 to 29.70. passing clouds, of snow. —s just hidden by crest of low, black 
clouds, 
Jan. 10 Corona, M. | 27 5.8 | 29.36, variable..... 49 Fine, with a squall 6d. from limb, Outer third red- 
p. m, . 29.75. passing clouds. of snow. sh. 
5 Feb. 2,12 | Annulus,M.—0.8 3.0 | 30.10, rising from —1.4| 23 30.23, variable..... Fine, still, frosty, | Overcast, misty, a One ring colorless, with sharp red edge 
p. m. 30.02 to 30.20. very pure sky, few flakes of snow widthid, One momenta second roun 
(powdered snow). _—sit, same width, much paler; then a 
| | third, very faint, same width, round 
the two others. 
6 | Feb. 10,2 | Halo,S......|—0.1 | 7.5 | 29.56, variable..... | 2.1 | 5.3 | 29.45, variable..... Fine, warm, light | Pouringrain,stormy| Halo of 22°. Sextant measure: 22° 30’ 
p. m. wind, passing snow (wetallday).| from center of disk to middle of band. 
clouds, Inner edge red; lasted 2 hours. 
7| Feb. 14,3 Haloandan- 1.3) 6.0 29.60, a from 3.9) 9.5 | 29.88, falling from | Fine, warm, light | Gray and still; rain.) Halo of 22°, indistinct, upper half only 
p. m. nulus, 8. 29.40 to 29.95. 29.95 to 29.78. wind, veiled sky. visible, inner edge slightly red. Sun in 
| reddish (“‘smoky”’) patch. Transient. 
8 | Feb. 16,2 Haloandan-| * * | 29.78, variable.....) 4.8 | 10.7 | 29.85, variable..... Fine, warm, windy, | Overcast, stormy. ..| Very indistinct halo of 22° upper half 
p. m. nulus, 3. veiled sky. gece Sun in reddish (‘ smoky’’) 
9| Feb. 16,8 Annulus,M.; * * | 29.80, variable..... 4.8 | 10.7 | 29.85, variable..... Fine, warm, still, | Overcast, stormy, a Radius about 1d, Center at center of 
pm | overcast. little rain. crescent moon, undefined edge. 
10|' Feb. 19, Halo,S....... 4.3 9.5 29.64, variable. .... 0.7 | 10.0 29.05, falling from | Cloudy, very windy.| Stormy, pouring | Halo of 22°, inner edge reddish, outer 
noon 29.56 to 25.86. rain, gale, squalls edge bluis rf 
of wind and rain. 
11 | Feb. 25,11 Corona, M...| 3.6 9.3 | 5.2 | 6.7 | 30. pus gray, light | Overcast, yellow fog.) Up to 6 d. indistinct, outer edge reddish. 
p. m. | | wind, 
12 | Feb. 28,3 Doublehalo, 0.4 9.4 30.29, variable..... | 0.9 11.5 | 30.23, falling from | Fine, still, warm....| Thick white fog; Inner halo faint, outer very faint. Sun’s 
p.m 30.30 to 30.15. fine, still, warm altitude 10° 
13 | Feb. 28,9 Haloandan- 0.4 9.4 30.29, variable .... 0.9 | 11.5 | 80.21, falling from | Fine, still........... Thick white fog; | Well defined halo of 22°. Sextant meas- 
p. m. nulus, M. | 30.26 to still, warm. urement, 22° 30°; width abovt2d, Inner 
| edge distinctly red; lasted two hours. 
| Annulus with sharp edge; width, by sex- 
| tant, 6’ from limb; round this a second 
faint annulus up to 1 d. from limb. 
14 | Mar. 1, 2) Halo,S...... 0.9 11.5) 2.3) 8.8 sunny, warm, fog;| Part of halo of 22°. 
p. m. } to 30.21. .20 to 30.08. still. still and warm. 
15 Mar. 12,1 | Corona, 8...|\—3.1 44 | 30.28, variable..... 4.5 | 6.5 | 29.93, falling from | Fine, sunny, still...) Overcast, rain, | Up to 64.; width about i d.; outer edge 
pm | 30.15 to 29.78, strong wind. red. No halo. 
16 | Mar. 12,3 Halo, 8..... |—3.1 | 6.5 | 30.19, variable.... 4.5) 9.3 my Fine, sunny, still... Ovecsnet, pain, Halo of 22°, whitish; corona gone. 
p. m. | .11 to 29.75. strong wind. 
17 | Mar.19,10 Annulus,M.; ¢ | 12.1 29.63, variable..... + | 11.9 | 29.95, rising from | Fine, sunny, fresh | Fine, sunny, strong | With undefined edge; width about 1 a. 
pm 29.97 to 30.22. wind, rain 
18 | Mar. 21,10 Corona,M...) 1,2) 13.3 | 30.21, variable..... 3.3 | 13.3 | 30.13, variable.....| Fine, still. ......... Fine, light wind, | Inner edge to 44., outer edge 5} d.; red- 
p. m overcast, dish, transient ai : 
19 | Mar. 25,9 Halo,S...... 2.3 | 12.7 | 30.14, steady ...... 8.5 | 18.6 | 30.15, variable..... Fine, sunny, still ..| Yellow fog, fine, still.| Halo of 22°, mner edge reddish. 
a.m. | 


* Gradual cooling since the maximum, 9.5°, of the 15th. 


annuli, Nos. 7, 8, and 13, as occurring simultaneously with 
halos), we have— 

Followed by thick fog, 5. 

Followed by strong wind without rain or snow, 1. 

Followed by rain alone, 1. 

Followed by snow alone, 1. 

Followed by strong wind, with rain, or snow, or both, 9. 

Followed by relatively fine weather, 2. 

The four kinds of phenomena, annuli, coronas, halos, and 
pillars, seem, all of them, to indicate approaching disturb- 
ances, seventeen out of nineteen being followed by strong 
wind or rain, or snow, or fog, or several of these combined. 
The two failures are both coronas of the moon. 


THE RELATION OF THE MOVEMENTS OF THE HIGH 
CLOUDS TO CYCLONES IN THE WEST INDIES. 
By Joun T. Quix. Dated St. Croix, Danish West Indies, March 9, 1907. 


In June, 1898, the Weather Bureau published at Washing- 
ton, in pamphlet form, a valuable paper on West Indian hurri- 
canes, which had been prepared by the late Father Vifies, of 
Havana, for presentation at the Meteorological Congress at 
Chicago in August, 1893. 

In this very instructive paper Father Vifies lays down the 
theory that, while the lowest air currents in a cyclone tend 
inward toward the center, the higher currents become more 
and more divergent as we ascend, until at the level of the cirrus 
clouds they move in “a completely divergent radial direction ”. 
On the last-named point he is very explicit; he says, for ex- 
ample: “If the vortex lies to the south-southeast, the cirrus 
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+ Index displaced by vibrations. d. = diameter. 


clouds will move from the south-southeast”. Again, on page 
18 of the pamphlet, he speaks of a hurricane in September, 
1875, the vortex of which, on the afternoon of the 12th, was 
over the western part of Haiti, 550 miles east-southeast of 
Havana, and he says that it was from this direction that the 
cirrus clouds were coming. Hence, there is no possibility of 
mistaking his meaning; the cirrus clouds, he means, come 
straight away from the vortex of the cyclone, even tho that 
vortex be at so great a distance as 550 miles. 

But when we give careful attention to this statement we are 
confronted with the well-known law that the air currents in 
the Northern Hemisphere, while moving forward, tend to curve 
to the right on account of the earth’s rotation. The volume 
of air which is supposed to rise from the center of the storm 
ought, therefore, to flow outward, not in straight lines, but in 
curved lines, the direction of which, at any given point of 
observation, would thus come to indicate, not the position of 
the vortex from which the stream of air had come, but that of a 
point to the right of the vortex. This point, it is true, might not 
be far to the right at a comparatively short distance; but as 
the distance of the vortex from the observer increased, the 
divergence would increase likewise, till at last the cirrus clouds 
might come to be moving from a point very far away from the 
direction in which the storm center lay. Does this law, then, 
show itself in the movements of the high clouds from a cyclone 
center, or is it counteracted, or are its effects greatly modified, 
by the surrounding conditions, so that Father Vifies’s state- 
ment still remains correct? 

We believe that in the case of the trade wind, with which we 
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in the West Indies are so familiar, the action of the law in 
question is greatly modified by the surrounding conditions, 
such as the positions of the continents, the change of seasons, 
and so on, and it may possibly be the same in the case of 
our hurricanes. It would seem, therefore, that the best way, 
cee indeed the only way, to settle the quesiion would 

by observation. If we could get a bird's-eye view of the 
ocean area over which the influence of a given cyclone ex- 
tended, we could soon elucidate the matter; but as we can 
make our observations only from the earth's surface, extensive 
nn gy is needed to get at the facts. On the one hand 
we have to observe the motions of the high clouds, and on the 
other hand we have to trace the course of the storm center 
presumed to have some connection with those movements, and 
when both sets of data have been obtained they can be com- 
pared; and it can be seen whether the high clouds come from 
the center of the storm, or, if not, whether they stand in any 
other definite relation to such center. 

In regard to the direction of movement of the cirrus clouds, 
it may be remarked that this is easily ascertained when the 
clouds are numerous and are scattered over the sky. The 
radiating point can then, with a little patience, be found with 
certainty, and an entry be made accordingly; but if the cirrus 
clouds are confined to a part of the sky, far from their radia- 
ting point, this latter can be obtained only with a rough ap- 

roach to accuracy, and the entry concerning the movement 

as to be made with such qualifying remarks as to considerably 
reduce its value. The observations noted in the present article 
were made in the Danish West Indian Island of St. Croix, 
with as much care as the limited time at the disposal of the 
writer permitted; and they have been compared with the 
known tracks of several cyclones, two of the comparisons be- 
ing also shown in figs. 1 and 2. 

e observation of the high cloud movements over any given 
point is, then, a comparatively easy task, but we have to get 
the facts about the tracks of the storms before we can make 
any comparisons, and it is here that the real difficulty arises. 
After obtaining the first set of data we are often brought to a 
standstill by the impossibility of getting the second. Occa- 
sionally the storm center passes near enough to enable us to 
estimate, roughly, a part of its course, but sometimes even 
this is impossible; and most frequently it happens that we have 
to watch for the chance of seeing newspaper notices, or for 
the arrival of a ship which has crost the track, before we can 
get even a few scanty facts for the needful comparison. 

It must be seldom, indeed, that the amateur who is waiting 
for light on his observations is fortunate enough to meet with 
so lucid a description of the character and course of a cyclone 
as that which Mr. Page gives of the hurricane of October, 
1905, in the Monruty Wearuer Review for January, 1906.' 
That great storm hada special interest for us in St. Croix, be- 
cause the Quebec line steamer Fontabelle, from New York for 
St. Croix, with several passengers for the Danish Islands on 
board, fell in with it on the 7th, and was in the outskirts of it 
up to midday on Sunday, the 8th. The gale commenced from 
the east at 10 a. m. on the 7th, barometer 29.94; at noon the 
barometer had fallen to 29.85, and later is described as steady 
at 29.75. At midnight on Saturday the gale was estimated as 
blowing at the velocity of 65 miles an hour. The steamer was 
lying to, heading east the whole time, with tremendous seas 
running. Her position after the storm had past was latitude 
29° 30’, longitude 68° 29’. The persistence of the easterly 
wind was very remarkable, and led many people here to believe, 
notwithstanding the fall in the barometer, that the storm was 
not of a cyclonic character. We now know that it was; and 
the persistence of the east wind may perhaps be explained 
from the storm’s having had an elongated area, as shown in 
Mr. Page’s synoptic charts of its position on the 9th, 10th 

1Vol. XXXIV, pages 1-7. 
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llth, and 12th. In those charts the elongation, it is true, lies 
northeast and southwest, sothat to make the explanation com- 
plete we should have to suppose that the longer axis had 
changed its position from that which it had on the 8th, for 
which date no chart is given. This great storm later became 
of world-wide interest from the fact that one of its gigantic 
waves came over the deck of the big liner Campania and washt 
five of her passengers into the sea, from which the storm pre- 
vented any attempt to rescue them. 
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Fie. 1.—Map of cyclone track, October 6-10, 1905, showing direction of 
movement of high clouds observed at St. Croix. 

In fig. 1 the large islands of Haiti and Porto Rico are 
shown, also the chain of small islands shutting in the Carib- 
bean Sea; the course of the cyclone center is shown by the 
dotted curved line, the positions A, D, EL, being taken from 
Mr. Page's data, B and C being inserted as rough approxima- 
tions by the present writer. The arrow lines centering in St. 
Croix how the successive directions of the high clouds as they 
past over the place. It will, therefore, be understood that 
these arrow lines do not show the course of the high clouds, 
but only the direction which they had when moving over St. 
Croix. To facilitate comparison the successive positions have 
been marked with capital letters, and the corresponding high 
cloud directions with small letters. The position of the center 
on the 6th is marked A, and the cirrus clouds were noted on 
the morning of this day as coming from north-northwest (see a). 
The position B (approximate) on the 7th corresponds to ), 
“ cirrus at 7 a. m. from north-northeast ”’, and 4’, “ cirro-stratus 
at 5 p. m. from northeast by north”. The position C (approxi- 
mate) on the 8th corresponds to c, “ cirro-stratus from east by 
north; about same direction all day”. The distance of the 
position A from St. Croix is nearly 500 miles, of B between 
500 and 600, of C over 700, and of D over 800 miles. No 
cirrus clouds were seen by the writer on the 9th, when the 
storm center was at D, possibly because that center was then 
too far away; yet this is doubtful, for it will appear probable 
from the next case to be examined that the movements of these 
high clouds are at all events sometimes influenced by the 
cyclone center at a much greater distance than 800 miles. 

The case referred to is the cyclone of the early part of Sep- 
tember, 1906. The course of the center, as shown in fig. 2, 
is roughly copied from the chart accompanying Professor 
Garriott’s paper on “The West Indian hurricanes of Septem- 
ber, 1906’, in the Monruty Weatuer Review for that month.’ 
The successive positions of the vortex have been marked with 
their dates, as also have the arrow lines, which give the 


*Vol. XXXIV, pages 416-423, and Chart IX. 
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direction of the high clouds on the corresponding days. It 
will be seen that on the 30th and 31st of August, when the 
center was probably far out in the Atlantic, the direction of 
the cirrus clouds was from south-southeast. This was first 
seen at 5 p. m. on the 30th, and on the following day a note 
was made that cirrus was “rather abundant from south- 
southeast”. The next morning (September 1) it is noted 
“9:50, cirrus abundant toward the north, moving from about 
east-southeast”. On September 2, the sky was covered with 
low clouds, which gave no opportunity of seeing what was 
going on above; but on the 3d it is noted, “cirrus seen in 
abundance, but direction difficult to ascertain—about from 
north-northwest ”. 


80° 70° 60° 
4 40 


30 30 


80° 70° 60° 
Fic. 2.—Map of cyclone tracks, August and September, 1906, showing 
direction of movement of high clouds observed at St. Croix. 

On the 5th the direction had fallen back to northeast, and 
on the 6th to east-northeast, from which point the cirrus 
clouds continued to move on the 7th and 8th, on which last 
day it is noted that “light cirrus from east-northeast was seen 
all day”. The center was then apparently about 1000 miles 
from St. Croix, and was moving farther away. The next day 
(the 9th) it is noted that “no cirrus was seen all day”. The 
track of the storm of September 1-9, 1906, differs from that 
of October, 1905, in several respects, but notably in this, that 
the later storm past much nearer to these Danish Islands than 
the earlier one; and it will be seen that when it came com- 
paratively near to the islands the clouds came from a point 
near the vortex, whereas when it was far distant, both before 
and after its passage, there was a considerable angle between 
the directions of the center and the direction of the arriving 
cirrus clouds. This was particularly marked after the pas- 
sage, when the cirrus movements followed the vortex round, 
so to speak, to the position 3, and then as the vortex moved 
farther away to the northwest, fell back first to line 5 and 
then farther back to 6, 7, and 8. 
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So far as the above two examples are concerned it looks as 
if there was an undoubted connection between the movements 
of the storm centers and the cirrus clouds, and that this con- 
nection comes under definite law, and we shall perhaps not be 
wrong in supposing that this law is the one which was men- 
tioned in the first part of this article as confronting us when 
we came to consider Father Vifies’s theory, that the cirrus 
clouds always come straight from the storm center, irrespective 
of distance. 

It was mentioned above that on the 9th of September, after 
the passage of the cyclone just considered, no cirrus was visible 
all day; but after that a very interesting thing happened. On 
the evening of the 10th, at 6 o’clock, light cirrus was seen 
moving from some easterly point; but it was so far away to 
the south that its direction could not be more nearly deter- 
mined. The next day (11th) it is noted that light cirrus was 
abundant all day and that the direction, as tested at 6 p. m., 
was from east by south. On the 12th it was from east-north- 
east and continued around this point to the 17th—that is to 
say, this deviation of the cirrus from the normal lasted seven 
days and this, too, following close onasimilar period. A friend 
to whom I spoke of these observations remarked that such per- 
sistence of the high cloud motion from the east was very 
extraordinary, to which I answered that either there had been 
a second cyclone passing us on the north, or else we must 
look for some other cause for some at least of the departures 
of the cirrus movements from the normal. Time past, how- 
ever, and no solution came until Mr. J. Lightbourn, editor of 
the St. Thomas Mail Notes, handed me some clippings which 
he had been kind enough to save for me; and among them 
was the following from the Demerara Argosy of September 
12, 1906: 

Yesterday, the Liverpool line steamer Frednes steamed into port after a 
voyage of nearly twenty days from Liverpool. The steamer encountered 
squally weather and strong westerly and southwesterly head winds, north 
and south of the Azores for about three days. The trade winds were 
boisterous and squally and heavy rain fell continuously. On September 
7, when the steamer was in latitude 16° 50’ N. and longitude 47° 45° W., 
avery peculiar phenomenon was observed. The trade winds, which were 
at that time blowing strongly, suddenly veered round, first to the west 
and then to the southwest, and increased in force, accompanied by tre- 
mendous rain showers. The glass fell neariy half-an-inch and prepara- 
tions were at once made on board the steamer for a hurricane, but 
fortunately no hurricane came. From the observations made by Captain 
Knudson, it was determined that the hurricane was raging to the north- 
west of the vessel and about 500 miles to the northeast of the West In- 
dian Islands. The hurricane, as far as could be judged from the steamer, 
lasted for three days, at the end of which time the barometer rose. 

Altho the above extract is somewhat obscure, it seems that 
the Frednes was actually on the southern side of a cyclone. 
It does not appear on which day its center was supposed to be 
about 500 miles to the northeast of the West Indian Islands; 
but the cirrus movement over St. Croix from east by south on 
the evening of the 10th suggests that it was then beginning 
to influence the high clouds passing over this island, and the 
subsequent movements of these clouds seemed to show that it 
took its way across the ocean north of these Danish Islands till 
the 17th, when for some reason or other its influence ceased. 
It is curious to note that this is the very day on which a storm 
coming off the ocean struck Georgetown, S. C., and if Profes- 
sor Garriott had not in his chart indicated the probable origin 
of this storm in the Caribbean, I should have been tempted to 
believe that it was the same as that met by the Frednes. No 
further tidings of the latter storm, however, have reached me, 
and to say that the movements of the high clouds over St. 
Croix at that time do not confirm the professor’s view, would 
only be to beg the question which is here under discussion. 

We now come to the great Pensacola storm, of which a full 
account, illustrated by photographs, is given in the article 
above referred to. This unusually destructive storm came out 
of the Caribbean thru the Yucatan Channel on the 23d of Sep- 
tember, and then crost the Gulf, striking Mobile and Pensa- 
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cola on the 27th. Its probable course in the Caribbean from 
the 18th to the 22d is shown in fig. 2, copied from part of 
Chart IX of the September Monruty Wearner Review. Now it 
is remarkable, in connection with our present subject, that the 
high clouds, which, as already stated, had been coming from 
the east-northeast down to the 17th, came from the northwest 
on the morning of the 18th. Dense clouds prevented observa- 
tion of the high clouds on the 19th, but they were again seen 
to have the direction from the northwest on the 20th and 21st, 
which, after our study of fig. 1, is just what we might look 
for in St. Croix with a storm center in the middle of the 
Caribbean. The further passage of the Pensacola storm was 
not shown by high cloud movements here; on the 22d the 
movement was from the southwest, on the 23d from the west- 
southwest, and for the six following days it continued around 
these points. 


Lastly, we may compare the high cloud movements at St. Croix . 


with the course of the great Central American-Cuban cyclone 
of October last year. These clouds, which had been coming 
for several days from the west and southwest, were found 
early on the morning of the 18th to be moving from the north- 
west. The same afternoon came the telegrams announcing 
the great gale near Havana on the 17th. Later news told us 
of its destructive effects among the Florida islands, then at 
Miami, whence, as we were told by telegrams, the center had 
moved off to the northwest. If this last statement is correct, 
the present example has only this value, that it shows that 
some other causes must have been at work to produce the 
deviation of the high clouds now to be mentioned. On the 
19th they were moving from the north; on the 20th, at7 a. m., 
from north-northeast; on the same day at 5 p. m. again from 
north; and on the 21st from east-northeast. e direction on 
the 22d was not ascertained, but on the morning of the 23d they 
moved from east with extreme slowness, later in the day from 
northeast or east-northeast; on the morning of the 24th slowly 
from an easterly point, but at noon slowly from north, at 6 p. m. 
slowly from about west. Thus the abnormal movement ended 
on the 24th. It would be very interesting to know where the 
cyclone was during that time. Was the telegram correct, or 
was northwest put for northeast? I should think it likely that 
there was a mistake, the truth being that the vortex crost 
Florida and continued its course on the Atlantic far to the 
north of these Danish Islands, and that the high cloud move- 
ments followed this vortex around, as in October, 1905. 

If it proves to be likely that there was a connection between 
the cirrus clouds and the cyclone in the above last-named 
case, then this connection existed at a distance of about 1200 
miles, the distance between St. Croix and Havana. That 
would be a very striking fact if we could establish it. 

Without including any doubtful cases, it seems to be made 
pretty certain, from the first two cases dealt with in this 
article, that the direction of the high clouds within the in- 
fluence of a cyclone depends on the distance of the cyclone 
center from the observer. Father Vifies, himself, noticed 
that his theory about the varied direction did not always 
hold good, but he styles the departure from his theory an 
irregularity, and ascribes it to a cause which, in the opinion 
of the present writer, is non-existent. He writes, on page 12 
of the pamphlet: “As the cyclone moves off to the north of 
the Tropics and is converted into a cyclone of middle latitudes, 
the currents gradually lose their regularity, altho their grada- 
tion continues the same. Sometimes, however, the movements 
of cirrus clouds present great irregularities; thus, for example, 
when the vortex lies to the northwest or north-northwest in 
the Gulf States, the current of the cirrus clouds is apt to sud- 
denly come from the northeast. In such a case, I believe that 
the current observed is a resultant of the superior current of 
the cyclone acting together with the superior general current 
which at that time of the year comes from the eastern quarter.” 
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Is it true that the upper current moves during the hurricane 
season from an eastern quarter? I think not, having never 
seen any good evidence for it. Here, in the eastern Carib- 
bean, the evidence, so far, seems to hint that it may ulti- 
mately be possible to show that the upper current moves at 
all times from a westerly point, unless disturbed by a cyclone 
or some other special cause. This is probably the case, not 
only over these islands to the windward, but at Havana also. 
In a former number of the Review Mr. Page, speaking of the 
high cloud movements at the latter place, mentions the dif- 
ferent directions of cirrus clouds there, and, if I remember 
correctly, the proportion of normal movements (from westerly 
points) is large, if not even in excess of the movements from 
easterly points. 

In the above nothing has been said about the rate of move- 
ment of the cirrus clouds, but this is evidently an important 
factor. If, for example, the high clouds whose direction is 
noted in fig. 1 took twenty-four hours to reach St. Croix, say 
from position A, then the arrow line > and not a would 
answer to A. It is probable, however, that the distances are 
traversed in a much shorter time. It is very difficult to form 
a conception of what a cyclone is really like; but if it turns 
out to be true that the outflowing upper current can make 
itself felt a thousand miles away, then it must leave the center 
with immense force and speed. Occasionally we come across 
an observation which confirms this view; for example, in Mr. 
Page’s account, referred to in the beginning of this article, 
we read in the notice from the Chief Officer of the Jeran, 
which was bound from Liverpool to Jamaica, and fell in with 
the great storm on October 9, and came to the “immediate 
outskirts of the vortex” on the 10th, that “the 9th set in 
with a moderate southwesterly wind, a northerly swell, and 
weather exceptionally clear and fine, the sky being cloudless 
save for rapidly forming long cirrus feathers passing quickly across 
from west-northwest”. We can only guess what the starting 
rate is, and of course it gradually falls off, so as finally to be- 
come comparatively slow; but it is probable that we shall not 
have to allow much time for the progress of the clouds when 
the distance is only four or five hundred miles. 

It would no doubt be rash to say that every divergence of 
these high clouds from a westerly point of origin is caused by 
a cyclone; there may be other causes. During the hurricane 
season last year (August, September, and October, 1906), eight 
such divergences were noted here. They were August 12-14; 
August 17; August 26; August 30-September 8; September 
10-17; September 30; October 8-10, and October 18-24. The 
dates are mentioned here so that readers who know something 
about the cyclonic movements in this part of the world last 
year may get our side of the matter for a first rough com- 
parison, if they care to make it. 

Deviations of the high clouds from the westerly point of 
origin seem to be very rare outside the hurricane season. I 
will mention, however, one which was observed here on 
November 10, 1905. From the early morning of that day till 
about midday, well characterized cirrus clouds, mostly small, 
but some of considerable size and feathery, were moving at a 
moderate rate from southeast by east. Remembering the 
great distance to which it seems possible for a cyclone to send a 
stream of high air, we must admit that these clouds may have 
come from a point far out over the Atlantic toward the north- 
east. Was there such acyclone there? Wasit the same as the 
great storm which met the Afrato on the morning of the 11th and 
broke over the southern coast of England on the 12th? It 
would be very interesting, from the point of view of the pres- 
ent article, to know the history of that cyclone. 


HAILSTORM AT CORPUS CHRISTI, TEXAS. 
By Josern L. Cine. Dated Corpus Christi, Tex., June 1, 1907. 
A hailstorm visited this place Friday, May 31, 1907, during 


| 


May, 1907. 


the progress of a thunderstorm. Thunder was first heard at 


4:28 p. m.,' and last at 5:42 p.m. During this interval there 
were two distinct storms; both came from the west and moved 
toward the east. The first past to the south with no rainfall 
at this station, and before it was beycnd the range of hearing 
the second came up and past just north of the station, caus- 
ing rain from 4:44 to 5:02 p. m., amounting to .57 inch, most 
of which fell between 4:50 and 4:59 p. m. Hailstones of 
various sizes began falling at 4:38 p. m. (six minutes before 
the rain began) and ended at 4:54 p.m. All hailstones were 
flat and elongated, with sharp edges. Many were three-fourths 
of an inch in diameter the longest way. Some that were ex- 
amined closely were frozen solid, with crystal ice at center, 
while the nuclei of others were amorphous ice. A few were 
found with holes thru them at the center on the flat side, hav- 
ing a shape like an elongated ring or hollow doughnut. It is 
believed that this form was due to the center being water, or 
raindrops, that were liberated by the melting of the sides of 
the hailstones when exposed to a temperature above freezing. 
Some of the largest hailstones had water, apparently fair-sized 
raindrops, in the center, while they were frozen solid on the 
outside, indicating that they froze after the formation of rain- 
drops, and were not subjected to freezing temperature long 
enough to cause them to become solid ice. Only a few of the 
nuclei of those examined contained air bubbles, while many of 
the small ones were clear ice, making the entire hailstone ap- 
pear one solid piece of ice. From the observation it appears 
that the centers or nuclei of all depended solely upon the sur- 
rounding temperature during and after the condensation of 
the vapor in the atmosphere. Those with centers not solid 
were constructed of only one solid layer of ice over the nu- 
cleus, the thickness depending on the size of the hailstone. 
The peals of thunder and flashes of lightning did not appear 
to have any connection with the fall of hail; lightning was 
visible and the sun came out during the latter part of the 
hailstorm. The wind velocity was light. 


SPECIAL TEMPERATURE OBSERVATIONS MADE ON 
LOW GROUND IN THE VICINITY OF VICKSBURG, 


MISS. 
By W. 8. BeLpen, Section Director. Dated Vicksburg, Miss., May 22, 1907. 


It is a well-known fact that on relatively clear nights, with 
light wind velocity, the temperature is lower in lowlands and 
valleys than on adjacent uplands. The records of the Weather 
Bureau show that under these weather conditions the night 
temperature in cities is higher than that which prevails in the 
surrounding open country of the same elevation; this differ- 
ence is largely attributed to the fact that the superincumbent 
atmosphere is freer from dust motes over the country than 
over the city, a condition which promotes radiation from the 
earth’s surface in the former case and retards it in the latter. 

Frost is frequently reported from regular Weather Bureau 
stations with a minimum temperature of between 44° and 50°, 
the frost being generally noted in the suburbs of the city and 
the temperature readings made in the densely populated por- 
tion of the city [within shelters elevated on high buildings]. 

In order to secure more definite information along this line 
for Vicksburg and vicinity, a series of special observations 
covering the months of October and November, 1906, and 
March and April, 1907, was undertaken by the writer. 

Two substations were established on low ground near the 
city, each being equipped with a maximum and a minimum 
thermometer, exposed in a cotton-region thermometer shelter. 
Both shelters were located over sod, with floors 4 feet above 
the ground. One of the substations, which we will call Station 
A, was situated in Marcus bottom, a narrow valley about one 
mile southeast of the observation station. There were no trees 


a Seventy-fifth meridian time is used. 
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or high objects near the shelter. The thermometers were 172 
feet above sea level. At the place of observation the valley 
was only about 150 yards wide, with rather steep bluffs on 
either side, and the drainage area of the valley to the point 
of observation was two and one-fourth square miles. The 
other substation, which we will call Station B, was located 
about two miles north of the regular observation station and 
in the Yazoo River bottom, near the National Cemetery. The 
shelter was placed at the center of a circular plot of sodded 
ground about 200 feet in diameter, and the nearest high object 
was a large one-story frame building, used as a box factory, 
150 feet west of it. The thermometers were 108 feet above 
sea level. The Yazoo bottom is several miles wide at the 
point where observations were made, the station being located 
160 feet from the east edge of the valley. 

Station A may safely be taken as typical of meteorological 
conditions that prevail in the numerous narrow valleys to the 
south and east of Vicksburg, while Station B represents con- 
ditions in the low and level lands west and north of the city. 


Fic. 1.—Map of the vicinity of Vicksburg, Miss., showing location of 
the three stations. 


At the Vicksburg station the thermometers are located on 
the post-office building, 63 feet above ground and 289 feet 
above sea level. A map of Vicksburg and vicinity, showing 
the location of the three observation stations is reproduced 
(see fig. 1). Observations were carefully made at the sub- 
stations at about sunset, and the temperature values of the 
Vicksburg station that are used in this discussion are based 
on maximum and minimum readings for the twenty-four hours 
mele at 7 p. m., local standard time [ninetieth meridian 
time]. 
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TABLE 1.—Record of special temperature made in the vicinity 


of Vicksburg, Miss. 
MARCH, 1907. 
~ 

Vicksburg. Station A. | 

° ° ° ° p. h. 

70.0) 11.0) 58.8 | 11.5 | — 0.2 | Cloudy 110 89 
64.9/ 460/189) 66.0) 39.0 27.0) — 7.0/| Clear........... 5.6 86 
74.6) 58.0 / 21.6) 78.8| 39.7 841 | —123 Clear......... 37 58 
75.6) 76.0) 465 29.5) —60/ Clear........... 12.2 58 
76.8| 78.0) 532 248 — | Partly cloudy 6.9 92 
71.6) 642/17.4) 71.6) 19.1 | — 1.7) Cloudy......... 7.2 67 
73.5) 58.8) 19.7) 80.0/| 2.0) — 28) Cloudy.. 9.0 95 
By. 640/11.4) 75.0) 635 11.5 | — 0.5 Cloudy. 6.9 
79.4) 863/221) 81.2) 558 24) Cloudy......... 66 
75.5) 688/117) 748) 61.7 | 181) —2.1/ Cloudy 9.5 
77.5| 46.5) 31.0) Clear........... 6.9 82 
824) 67.0/ 15.4) 844) 664/180) —0.6/ Cloudy......... 10.9 &3 
13... 80,0; 69.2/ 10.8) 81.6) 6&8 — 0.4) Partly cloudy..| 11.5 77 
78.9 | 47.0 | 31.9) 79.0) 47.9) 31.1 | + 09 Cloudy.........) &2 91 
64.4) 43.0) 21.4) 648) 41.2) 23.6 — 1.8! Partly cloudy..| 7.5 74 
70.8 | 45.31 25.5) 36.0 87.4| — 9.3) Clear; It. frost..| 5.0 61 
80.1) 595/26) 628 27.8) Cloudy... ...) 7.5 
82.5) 681/194) 840) 586 24 Cloudy.........) 53) 100 
83.4) 65.7 / 17.7) 84.0) 65.9) 181 + 02) Partly cloudy../ 10.0 90 
85.2/ 648/204) 87.0) 644/226 Clear...........) 80 4 
86.2) 62.1) 21) 56.7 | 30.2) — 64) Cloudy 7.9 95 
83.0) 647/183) 880) 61.0/ 220) Cloudy......... 7.0 95 
630/202) 845) 61.2 2.8 | — 1.8 Partly cloudy..| 7.2) 94 
| 86.5) 65.4) 20.1) 86.5) 58.5) 220 Clear........... 6.0 95 
65.0) 553 27.8) — 9.7 | Cloudy... 92 
87.6| 888) 560/328 Clear..........| 62) 9 
| 8.6) 65.6 20.0) 87.0) 682/228 — 2.4) Cloudy. 7.2 97 
84.6) 66.7/ 17.9! 85.6) 65.9/| 19.7 > —0.8| Cloudy......... 8.0 92 
824) 668/156) 88.8) 191) — 21 Partly cloudy 8.5 y2 
68.5 | 59.5 67.0| &6| —1.1/ Cloudy......... 44 98 
| 61.5) 50.2) 11.3) 68.2) 48.0) 15.2 —22) Cloudy......... 9.3 74 
Sums... 2417.8 |1890.5 (687.3 2443.2 |1723.2 (720.0 —107.8 238.8 2661 
Means. 73.0 | 59.0 | 78.8 | 55.6 — 24 7.7| 

APRIL, 1907 

60.5). 41.3 19.2 | 61.2 | 228 — 2.9 | Cher... 11.3 52 
66.0} 40.0 26.0) 66.4) 30.3 36.1) — 9.7 Clear; h’yfrost. 6.9 46 
Das 73.5) 26.0) 75.1 36.7 384) —10.8 Clear; frost.. 83 
74.0) 87.1 /16.9 75.5) 56.3) Cloudy......... a5 83 
69.5) 57.3122) 71.2) 162) — 23) Cloudy......... 9.7 97 
70.4) 72.0) 55.8) 16.2 0.0 | Cloudy......... 8.2 93 
80.0| 17.5| 61.0 20.0) — 1.5 | Cloudy......... 10.5 89 
Bo 72.0) 58.6 13.4) 743) 48.5 25.8 —10.1 Clear........... 43) 
68.8) 45.3 70.2 96.8 | $3.4 | — 8.5 | Clear 6.5 63 
67.1) 522/149) 41.0) 22 —11.2) Clear........... 7.2 54 
77.6) 48.0 29.6) 79.0 | 38.7 | — 27 | Goudy 7.5 47 
12. 75.9) 224) 74.0) 222) — 1.7 | Clear.. 6.0 65 
66.3) 480/183) 71.5) 46.9) 246) —1.1 Clear........... 10.2 48 
“. 58.4) 466/118) 59.8) 393/205 —7.3 | Cloudy... 60; 46 
72.8; 61.0) 21.3) 7324) 484) 25.0 —26/ Cloudy......... 6.7 59 
80.9) 647/162) 81.7) 645 17.2 Cloudy 10.0 85 
71.2| 48.6 226) 69.8) 486 21.2, 0.0 Cloudy......... 
77.2 | 90.5 / 26.7) 290 Cloudy......... 100 
72.6) 502/224) 49.5 25.1 —07/ Cloudy......... 6.9 80 
62.0) 628) 17.3 —1.3) Partly cloudy 7.2 74 
10.9) 57.8| 46.8 11.0 —05 Cloudy.. 7.7 94 
22... 61.0) 540) 7.0) 61.9) 834) — O06) Cloudy......... 6.0 95 
63.4) 48.0) 15.4) 60.0| 47.8 122 —O2 Clear........... 10.5 86 
| 73.4) 51.0) 22.4/ 75.1 | 41.8) 33.3) — 9.2! Partly cloudy 2.2 78 
75.4) 156) 75.9) 549) 21.0  — 49 Partly cloudy 7.5| 78 
77.8| 80.1) 625 166 Cloudy......... 7.3 92 
78.4) 884/190) 79.8) 57.3/225 — 21) Cloudy......... 27 97 
4.6) 61.3/ 23.3) 86.0) 60.5 2.5 —O0.8 Cloudy......... 6.7 90 
82.8) 65.9) 16.9| 61.6 224 —43/ Cloudy......... 5.0 
72.7) 56.4/163| 780) 57.0/ 21.0 +4 Cloudy.........) 88 
Sums... 2148.9 /1502. 4 851.5 [2180.5 [1498.4 687.1 -—99.0 218.6) 2316 
Means... 71.6| 5R1/18.4| 73.7) 8/229 7.3 7 


* Difference between minimum temperatures; or Station A minus Vicksburg. ie 


On 15 mornings during the four months the minimum tem- 
perature at Station A was more than 10° lower than that 
observed at the Vicksburg station. These extreme differences 
occurred when local weather conditions were being dominated 
by high barometric pressure. The average hourly wind ve- 
locity (anemometer on post-office building, 74 feet above 
ground) from midnight to 6 o’clock on these 15 mornings 
was 5.4 miles, and the average relative humidity at the Vicks- 
burg station at 7 a. m. on the dates in question was 74 per 
cent. The greatest difference, 13.3°, occurred on the morn- 
ing of March 3, when the average hourly wind velocity was 
3.7 miles and the relative humidity at 7 a. m. was 58 per cent, 
the lowest observed at that hour during March. 


May, 1907 


Detailed records for March and April aré given in Table 1. 
Briefly tabulated results of the investigation are as follows: 


Temperature. 

Months. Stations. 
Mean. Maximum. | Minimum. oie 

° 
October........ Vicksburg .... 62.7 83.3 41.0 29. 
Station A....... 60. 6 $4.0 82.3 37. 
Station B....... 62.2 84.0 34.0 33. 
November .....| Vicksburg ..... 60. 8 83.0 33.0 31. 
Station A....... 58.4 84.9 27.3 38. 
Station B....... 59.0 84.8 31.5 34. 
March .........| Vicksburg ..... 68.5 87.6 43.0 31. 
Station A....... 67.2 88.8 36.0 37. 
Vicksburg ..... 62.2 84.6 40.0 29. 
Station A....... 61.2 86.0 30.3 38. 


Temperature departures at Station A, as compared with the 
Vicksburg station: 


October, | November. | March, | April. 

Mean —21 — 2.4) — 1.3 — 1.0 
Mean minimum temperature ............ — 5.0 — 5.8 — 3.4 — 3.3 
Mean maximum temperature............ + 0.8 + 0.9 + 08 +1.3 
Average difference in minimum tempe — 82 — 8.7 | — 8.1 — 8.9 

tures on pay clear mornings. 
Average difference in minimum tempera- —14 — 0,7 | —14 — 1.2 

tures on generally cloudy mornings. 
Greatest daily difference in minimum —12.3 —12.7 | —13.3 —11,2 

temperatures. | 


Temperature departures at Station B, as compared with the 
Vicksburg station: 


October. November. 
° ° 

Meam temperature. — 0.5 — 1.8 

Mean minimum temperature .... — 2.0) —47 

Mean maximum temperature .........0 +11 | + 1.2 

—— difference in minimum temperatures on generally clear — 5.6 ~ 6.0 
mornin 

Avene difference fin minimum temperatures on generally cloudy — 0.1 | — 0.4 
mornin 

Greatest daily difference in minimum temperatures ............. 10.4 —114 


It will be noted that altho Station B was 64 feet lower than 
Station A, the lowest temperatures occurred at the latter place. 
This is undoubtedly due to a marked difference in the topo- 
graphical surroundings of the two stations. Station A, being 
in a narrow valley with rather steep bluffs on either side, was 
subject to the influence of air drainage to a much greater de- 
gree than Station B. On still, clear nights, the lower strata 
of air on the hills and hillsides are cooled by radiation, and 
this cooler and therefore heavier air moves down the valleys 
in much the same manner that water drains on uneven ground. 
As this process continues thruout clear nights the valleys 
become filled with air having a lower temperature than that on 
the adjacent hills. 

During the series of observations frost occurred on twelve 
mornings: on these the hourly wind velocity averaged 5.4 miles, 
and the minimum temperature at Station A averaged 8.7° 
lower than the minimum temperature at the Vicksburg station; 
the greatest variation was 12.3°, and the least, 5.7°. On Oc- 
tober 29 heavy frost formed on low ground, copivus deposits 
being noted on small bridges, but no frost appeared on high 
— The difference is probably due to the higher wind; 

or the average hourly wind velocity, from midnight to 6 a. m., 
as shown by the Vicksburg anemometer, 74 feet above ground, 
was 9.5 miles. On the morning of November 30 there was a 
temperature difference of 11.0°, with a wind velocity of 9.3 miles. 

During periods when dense low clouds prevailed the tem- 
perature readings at the three stations showed a close agree- 
ment, the night temperatures in the valleys being sometimes 
slightly higher than at the Vicksburg station. 


| 
| 
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As a result of these special observations and a previous study 
of this subject, I offer the following suggestions with a view 
to securing greater uniformity in the making of frost obser- 
vations. 

Instructions are now in force directing that snow and ice 
observations be made at places designated by officials in charge 
of stations. 

During periods when low temperature is liable to prov 
destructive to vegetation, frost reports are given wide dissemi- 
nation by telegraph, and it would therefore seem that it is 
just as essential to reyuire that frost observations be made at 
definite places as it is in the case of ice and snow observations. 

Whether an observer finds light frost before completing a 
morning telegraphic report may sometimes depend upon the 
extent of his investigation. At some stations the conditions 
are such that it might work a hardship on an observer to re- 
quire him to visit a certain designated place for the purpose 
of making a frost observation in addition to taking the regu- 
lar morning observation. However, at practically all such 
stations the office force consists of two or more men, one of 
whom could make the frost observation and report the same, 
probably by telephone, to the observer who prepares the tele- 
graphic report. This plan has been in satisfactory operation 
at Vicksburg during the past seven years. 

Where frost observations are made in a definite place, the 
frost record for any year is directly comparable with that of 
any other year, even tho changes in the office force occur fre- 
quently. Altho the frost records of the Weather Bureau now 
show a high degree of accuracy, it is believed that more sys- 
tem in the manner of making the observations would result 
in still greater accuracy. 

I would further suggest that at stations where ice and snow 
and (in case the foregoing plan is adopted) frost observations 
are made, the location of the places selected for making such 
observations be noted in the “station memorandum book”. In 
case it should be deemed advisable to make any change in these 
locations, such changes should also be noted in the “station 
memorandum book ”, with reasons therefor, so that by reference 
to this book these places could be quickly found. 


THE PHILIPPINE WEATHER BUREAU. 


The Director of the Philippine Weather Bureau, Rev. José 
Algué, 8S. J., thru the assistant director, José Coronas, 8. J., 
calls attention to the fact that the observers and employees, 
both of the observatory and of the meteorological stations 
thruout the islands, are not mostly Spaniards, as stated in the 
Monruty Weatuer Review for November, 1906, page 517, but 
are native Filipinos, altho they bear Spanish names; and that, 
moreover, the only Jesuits actually engaged in the Philippine 
Weather Bureau are the five officers who constitute the staff 
of the Manila Central Observatory. He adds: 

“Whilst greatly appreciating the courteous praise given 
our work in the Philippines, we desire that due credit be given 
to the native observers, whom we find well qualified for such 
work.” —C. A. 


MAY WEATHER AT BANGOR, MAINE.' 


According to the monthly report of the weather compiled by 
Bangor’s veteran observer, F. S. Jennison, the month of May 
was not such a bad one after all. He furnishes a list of the 
average temperatures for the month of May for the past fifteen 
years, and during this time, from the point of average, the past 
month has been the coldest, but the difference in the tempera- 
ture has been but a very few degrees. The month would not 
have seemed so cold had it not been for the prevalent winds 
from the north and northwest. In 1902 the month of May 
was nearly as cold as the month just past, there being hardly 


s Reprinted from the Bangor Daily Commercial of June L 1907. 
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a noticeable difference in the average temperatures of the two 
months. 

On May 7 it snowed for several hours, but it melted almost 
as soon as it fell. The heaviest rain of the month came on the 
27th and 28th. There was a heavy frost May 21, and all dur- 
ing that week there were slight frosts. The mercury stood at 
76° on the 19th, which was the warmest day of the month. 

The following is the list of the average temperatures for the 
month of May for the past fifteen years: 


Years. 6 a.m Noon. | 6 p.m 
Goce cs 45 62 57 
vw conc 39 55 47 


| 


MAY—PAST AND PRESENT:' 

By E. D, Larnep. Dated Thompson Hill, Windham County, Conn., June 1, 1907. 

No, this is not the worst May experienced. It has not even 
broken my 56-year record. That feat was accomplished in 
1882 with its mean temperature below 50°. In the matter of 
snow it had no snow worth mentioning, only a four hours’ fall 
on the 11th, which did not even whiten the ground. Here is 
a sample from Ashford Town Book : 


On the fifth day of May, 1761, a very 
Stormy day of snow—an awful sight-— 
The trees green and the ground white; 
The sixth day the trees on the blow 
And the fields covered with snow. 
EBENEZER BYLxEs, Town Clerk. 


Woodstock, May 1, 1761.—The snow began in the morning about sun- 
rise as hard as most ever was known in the winter and was attended 
with a hard northeast wind. Snowed hard till sundown. 

May 19, 1763.—A bad snowstorm. 

In recent years we have from Doctor Robbins: 

May 10, 1831.—Ground mostly covered with snow. School children 
threw snowballs and sang gleefully. 

**On the 21st of May 
The snow lay in the way ” in 1842. 

And as for cold, Rev. Abel Stoles reports May 31, 1764: 

At night the severest frost in memory. 

Our Thompson journalist, Joseph Joslin, agrees with Doctor 
Robbins in reporting the severities of 1816, with more pictur- 
esqueness of detail, such as “Very exceeding cold”, “A very 
large black frost”, “Ice froze as hard as window glass ”, “Ice 
on grass top like sheet ”, “ Wore coat, jacket, surtout, and wig 
and none too hot”. The perversity of this season extended 
till late autumn, causing great distress and scarcity. My 
father harvested his bushels of “nubbins” in great coat and 
mittens. 

Victoria’s accession to the throne was noted as the fulfill- 
ment of an ancient prophecy, viz: 

By the power to see through the ways of Heaven 
In one thousand eight hundred and thirty-seven, 
Shall the year pass away without any spring 
And on England’s throne shall not sit a King. 

The May of 1882, mean temperature 49.27°, exceeded ail 
within my period of observation in unmitigated severity and 
backwardness. Twenty-five of its mornings were below frost 
point. An old friend whose birthday, May 17, had for ninety 


| This article consists chiefly of a letter from Miss Larned, printed in 
the Hartford Courant of June 4, 1907. Additions have been made from a 
personal letter.—Ep1Tor. 
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ears been greeted with apple blossoms missed even an open- 
ing bud on the ninety-first. My early harvest’ in its sunny 
nook showed but the slightest tint of red on the 25th; lilacs 
failed to come out for Memorial Day. It may be said that 
the general backwardness mitigated the damage. The cold 
Memorial Day of 1884 was followed by the frost which wrought 
such havoc in market gardens, especially in the vicinity of 
New York. An eclipse of the sun on the 18th, with unfavor- 
able planetary conjunctions, was held responsible for the per- 
versity of 1882, and its general character—cold, cloudy, windy, 
moisty—justified the epithet, eclipsy, in that it eclipsed all 
previous specimens. 

Next to it on my own record comes this May of 1907 with 
mean temperature of 50.39°, maximum of 85°, on the 14th, and 
minimum of 30° onthe 12th. Lilacs on Memorial Day of 1907 
were fairly usable; in 1888 they were overblown. In cloudi- 
ness 1907 has nearly paralled 1882. The mean of May for 
fifty years on Thompson Hill was 55.83°; warmest in 1880, 
62.33°; range, 13.06°; maximum point 90° in 1880; minimum 
27° in 1882 and 1861. Other cold Mays were: 1861, mean 
52.21°; 1888, 52.28°. The Mays of 1900, 1901, 1902 were 
about 3° below the average. 

And yet, after all our grumbling, May is May—in spite of 
Hosea Biglow, who says it is more like “Maynt”. Frost can 
not conquer it, nor custom stale its infinite variety. The trees 
are now nearly in full leaf. The green of the grass was never 
so vivid, violets never so blue, dandelions never so plentiful nor 
golden. 


MEMORANDUM ON THE GULF STREAM AND THE 
WEATHER. 


The rather unusual weather of the spring and early summer 
of 1907 has lead many to ask for the cause, and whether, per- 
haps, climatic conditions have undergone a permanent change. 
The statement of a ship captain, or, more properly, that of a 
newspaper correspondent, to the effect that the location of the 
Gulf Stream has been altered by earthquakes has led many to 
imagine that such a change would affect the climate, and that 
possibly the times of planting, harvesting, etc., will have to 
be revised. 

All of these suggestions and queries show such an entire 
ignorance of the laws that govern the atmosphere and the 
weather that it may be worth while to state authoritatively 
that earthquakes have no appreciable influence on the atmos- 
phere, neither its temperature nor its wind nor its rain. 

If any earthquake has had an influence on ocean currents, 
such as the Gulf Stream, it can only have been by reason of a 
change in the configuration of the bottom of the ocean; and 
such changes have always been so small that it is not believed 
that anyone or a combination of several such could have any 
appreciable influence on the Gulf Stream. 

The Gulf Stream does not itself have any direct specific in- 
fluence on the climate of North America. In that part of its 
course off the coast of the South Atlantic States easterly winds 
bring warm, moist air to the shore; but they would do so if 
there were no Gulf Stream since the surface of this part of 
the ocean is warm water, and the easterly winds would always 
bring its warmth and moisture to the land. In the northern 
part of its course, opposite the Middle Atlantic States, there 
is comparatively little east wind, and of course the west wind 
blows in the wrong direction. 

The weather conditions of the South vary from year to year, 
but the climate, considered as the average of a century, does 
not change. We have records of unusual variations ever since 
the arrival of Columbus, and we must expect the same for 
ages to come. There may possibly be cycles in climate, but 
we have not yet been able to discover them or define them; 
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and if they exist they certainly represent such small periodic 
changes as would be utterly insignificant to the planter. 

The irregular variations in the weather from day to day and 
from season to season are due to irregular changes in the gen- 
eral circulation of the atmosphere, by reason of which the air 
that moves toward the equator and returns toward the poles 
makes a different circuit every time. The great irregularities 
of the weather that affect mankind are not due to sun spots, 
nor to the moon or stars, nor to earthquakes, nor to any other 
influence outside of the atmosphere, but result from its own 
internal mechanism. The great masses of air are surging to 
and fro over the earth’s surface like the water boiling in a 
great caldron; any little float carried along in this water will 
circulate from the center to the edge and from top to bottom 
over and over, and yet never go thru the same path twice. In 
a similar way we never have the same identical sets of winds, 
temperatures, and rains year after year, but only general sea- 
sonal resemblances; and it would take several centuries to 
show the extreme limits of variability at any given locality. 
Between the Rockies and the Atlantic we are peculiarly sub- 
ject to irregularities in cold northerly winds, which on the one 
hand may bring freezing weather to the Gulf coast, but on 
the other hand by pushing aside the warm moist air near the 
ground give rise to large areas of cloud and rain or snow, so 
that the irregularities in our weather are traceable back to 
irregularities in the interchange of air between the Tropics 
and the polar regions. 

It has been suggested that a thoro investigation be made 
into the reliability of the report as to changes in the Gulf 
Stream—but this report is known to be utterly unreliable. 
The position of the Gulf Stream can not be ascertained by one 
observation by any ordinary navigator. Such work would 
require that a vessel be specially fitted out for the purpose 
and sail to and fro across the stream at many points, making 
careful observations of temperature of the water and other 
data. This was done years ago most thoroly by the coopera- 
tion of the Navy, the Coast Survey, and the Bureau of Fish- 
eries, and if it were really worth while, the work could be 
repeated occasionally. But the exact course of the Gulf Stream 
has but little interest to meteorologists, however important it 
may be in questions bearing on the fisheries or on the drift of 
derelicts and other nautical matters. In fact, the surveys 
already made show that the surface waters of the Gulf Stream 
are liable to be pushed aside to a distance of a hundred miles 
by variations in the winds, those same winds that also affect the 
climate. It is not the Gulf Stream that affects the winds and 
the climate, but the winds that affect both the climate and the 
Gulf Stream. The winds are the prime factors in maintaining 
and altering the surface currents of the ocean. 

The mild climate of western Europe and the still milder 
climate of the coast of Alaska, British Columbia, and Oregon, 
are not due to either the Gulf Stream of the Atlantic or the 
Japan Stream of the Pacific, but to the steady flow of winds 
laden with moisture from the ocean in general. The severe 
climates of China, Japan, New England, and Labrador are 
not due to the distances of the Gulf Stream or the Japan 
Stream from the respective coasts, but directly to the dry, cold 
northerly winds themselves.—C. A. 


CLIMATE AND AGRICULTURE. 


The following is an outline of a course of lectures by Prof. 
T. L. Lyon, of the New York State College of Agriculture, at 
Cornell University, delivered during the summer of 1906 be- 
fore the students of the graduate school of agriculture at the 
University of Illinois, conducted under the auspices of the 
Association of Agricultural Colleges and Experiment Stations. 
The author states that in continuation of his studies in wheat 
and maize, he is intending to publish a paper on the relation 
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of the climate and soil to the crop of barley, particularly as 
to its brewing qualities. 
RELATION OF CEREAL CROPS TO CLIMATE AND SOIL. 
By Prof. T. L. Lyow. 

(1) Modifications in cereal crops induced by changes in their 

environment, 

Experiment and observations show that modifications occur 
in plants when carried from one environment to another. 

These modifications affect the habits of growth and the yield 
and quality of grain. 

Immediate modifications due to the definite effect of envi- 
ronment. 

Permanent modifications accounted for by transmission of 
previously modified characters. 

Modifications sufficient to form new strains or varieties. 
They become more pronounced each succeeding year until 
they come into equilibrium with the environment. 

The same environment may produce different modifications 
in different plants. 

The influence of previous environment in reference to variety 
testing. 

The influence of previous environment on the practise of 
changing seed. 

Productiveness and quality of grain not directly correlated. 

There would seem to be an optimum development of vege- 
tative portion of the plant for each environment, in order to 
produce a maximum of grain. 

(2) The relation of wheat to climate and soil. 


(a) Influence of climate upon yield and composition. 

A fairly cool, moist growing season favors a large 
yield of grain. 

A hot, dry growing season favorsa high nitrogen con- 
tent by arresting the development of the kernel. 

A hot, dry growing season also favors a large accu- 
mulation of nitrogen by the plant on a soil rich in 
nitrogen. 

(b) Influence of soil upon composition and yield. 

Incomplete maturation produces high nitrogen con- 
tent on manured soils. 

A poor soil may produce a wheat high in nitrogen 
thru failure to mature the crop. 

Nitrogenous fertilizers may slightly increase the per- 
centage of nitrogen in wheat. 

(c) Influence of soil moisture upon composition, yield, and 
and length of growing period. 

A concentration of the soil solution increases the per- 
centage of nitrogen in the grain, and permits of 
rapid growth and early blooming. 

An insufficient supply of soil moisture prevents com- 
plete maturation of the crop and thus shortens the 
growing period. 

(d) Conditions affecting the accumulation of nitrogen by 
the grain, or the yield of nitrogen in grain per acre. 

The supply of available nitrates and other plant food 
materials. 

The degree of concentration of the soil solution. 

The rate of transpiration. 

(e) The conditions under which hard wheat is produced. 

Yellow berries in hard wheat. 

(f) Improvement in yield accompanied by lower nitrogen 
content. 
(3) The relation of corn to climate and soil. 

(a) Influence of climate upon yield. 

Relation of heat units to length of growing period. 

Relation of yield to length of growing period. 

Relation of temperature to tillering. 

Relation of color of grain to climate. 
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(6) Influence of soil. 
Relation of tillering to available fertility. 
Relation of barren stalks to available fertility. 
Effect of available nitrogen on composition of kernel. 
(c) Influence of soil moisture. 


WEATHER BUREAU MEN AS EDUCATORS. 


Classes from schools and colleges have visited the Weather 
Bureau offices to study the instruments and equipment and 
receive informal instruction, as reported from the following 
stations: 

Dubuque, Iowa, May 18, 1907, about a hundred students 
from the Iowa State Normal School at Cedar Falls. 

Honolulu, Hawaii, May 17 and 22, 1907, the physical geog- 
raphy section of the freshman class of Oahu College, in two 
divisions. 

Little Rock, Ark., May 1 and 2, 1907, the physical geog- 
raphy class of the Little Rock High School, in two sections. 

Reno, Nev., May 29, 1907, the physical geography class of 
the Reno High School. 

Syracuse, N. Y., May 11, 1907, the physical geography class 
from the Warners, N. Y., High School. 


THE COLD SPRING OF 1907. 
By A. J. Henry, Professor of Meteorology. Dated June 24, 1907. 


The record of temperature for a year is made up of varying 
periods of increasing and diminishing heat. In spring the 
successive increments of heat are offset in a measure by incur- 
sions of cold northerly winds. These interruptions to the 
normal annual march of the temperature ordinarily last two 
or three days, sometimes a week, much less frequently a 
month, and in extraordinary cases, two months or more, as in 
the case of the present year. 

The length of the cold spell in the south was about two 
months; in the northern part of the country east of the Rocky 
Mountains, about seventy-five days. At this writing, June 24, 
unseasonably cold weather prevails in southern Idaho, Nevada, 
and Utah, a part of the country exempt from the cold of April 
and May. 

During the progress of the cold weather it was observed, 
first, that areas of low pressure had almost completely for- 
saken the main path which follows along the northern bound- 
ary to the Lake region and thence down the St. Lawrence 
Valley; second, that instead of following the northern route, 
they moved from the southwest to the New England coast, 
and there remained stationary for several days, meanwhile 
increasing in strength, and causing a succession of northeast 
to northwest winds with snow or rain over the whole of New 
England, the Middle Atlantic States, and as far west as Indiana 
and the upper Lake region. This departure from the usual 
behavior of lows continued thruout April. 

In May and June the lows were mostly in the form of baro- 
metric troughs, which, developing in the far west, were continu- 
ally crowded a little to the south, so that the northern portions 
of the respective troughs, instead of passing down the St. 
Lawrence Valley, generally past east-southeast over the Middle 
Atlantic States and the ocean south of New England. A 
movement in this direction holds the winds of New England and 
the Middle Atlantic States continually in a northerly quarter. 

In June, lows from the Southwest, after reaching the Ohio 
Valley, were effectively blocked in their northeastward course, 
the result being the formation of secondary disturbances off 
the Virginia coast, which moved slowly northeastward over 
the ocean, and thus kept the wind in a northerly or northeast- 
erly quarter over the northeastern portion of the United 
States. It was not until the middle of June that the prevail- 
ing high pressures in the north began to weaken, thus paving 
the way for southerly winds and warm weather. 

Two broad principles in regard to the influence of pressure 
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distribution on the wind may be here enumerated, viz, high 
pressure in the northern interior, especially over the Dakotas, 
causes northerly to westerly and relatively cool winds over the 
districts both south and east; low pressure over northern dis- 
tricts and the interior valleys and high pressure in the southeast 
causes warm southerly winds at all times. There are a few 
minor exceptions, but in general the control of the weather 
ean be referred to the pressure distribution which in turn 
controls the winds. 

The difficulty in the practical application of these principles 
lies in the fact that nearly half of the North American Conti- 
nent is terra incognita from a meteorological viewpoint. Noth- 
ing is yet known as regards the barometric conditions which 
prevailed in the interior of Canada during the recent cold 
weather in the United States. The Weather Bureau has accu- 
mulated about a third of a century’s observations and com- 

uted from them systems of normal pressure, temperature, ete. 

he next logical step is to examine the departures from the 
normal systems which occasionally form so marked a charac- 
teristic of the seasons, The foundation for this study, which 
must of necessity be most comprehensive, is now being laid; 
and the work is progressing in order. The underlying causes 
of the recent cold weather are probably obscure and deep 
seated. The incentive to discover them is as great as at any 
previous time in history, and the efforts of many men in many 
countries are now directed with that end in view. 

A set of four charts has been prepared to illustrate the dis- 
tribution of atmospheric pressure, the resultant winds, and 
the departure of the mean temperature from the normal for 
the warm month of March and the cold month of April, 1907. 
The main point of interest in these charts is the shifting of 
the area of high pressure from the Southeastern States in March 
to the Northwestern States in April, and, in consequence, the 
complete reversal of the winds and temperatures in April as 
compared with March. (See Charts IX and X, figs. 1-4.) 

In this country within the last century there have been one 
remarkably cool summer, two periods of sixty days or more of 
cold weather in the late spring (one in 1857 the other in 1907), 
and a damaging frost in June, 1859, all of which will be briefly 
discust in the following remarks: 

The cold summer of 1816.—Tradition and record both point 
to 1816 as the coldest continuous spell of summer weather ever 
experienced in this country. Dire accounts of the unseason- 
able weather of that year are probably familiar to most per- 
sons, but, unfortunately, the complete story of the year has not 
been told. The writer has collected the record of thermo- 
metric observations made in the United States from April to 
September, 1816, and presents themin Table 1. For compara- 
tive purposes similar records for more recent years, especially 
for the spring of 1857 and April and May, 1907, have been 
added. 

There was nothing out of the ordinary in the winter and 
autumn of 1816, but beginning in April it was noted that the 
season did not advance with its accustomed celcrity. May was 
unseasonably cool, but, as may be gleaned from the few com- 
parative means available, not much worse than May of 1907. 
The culmination of untoward conditions appears to have been 
reached in the fore part of June, when there seems to have 
been a depression of temperature attended by snow and ice 
in the St. Lawrence Valley, northern New York, and northern 
New England, which was then, and still is, unparalled for the 
season. Probably the most severe phase of the weather is illus- 
trated by a correspondent of the Boston Recorder, who, writ- 
ing from Hallowell, Me., under date of June 12, 1816, says: 

There has not been within the memory of the oldest inhabitants nor 
probably since the first settloment of the country such weather in June 
as for the week past. On Thursday forenoon a great deal of rain fell, 
and in the evening so much snow as to cover the ground. It snowed 
again on Friday, and on Saturday morning it snowed steadily for three 
hours, the wind about west-southwest. * * * 
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TABLE 1.— Temperature records of notably cold seasons. 

April. May. June. July. August.) Sept. 

a = = a = a = a = 

igi 

Brunswick, Me.......... 1816 40.7 —1.9 48. 8 —3, 755.9 —6. 461.9 —5, 563. 2 —2.4 55.7 —2.6 
1857 44.3 +1.7538.8 +1.360. 7 —1. 665. 2 —2. 260.8 —4.855.4—2.9 
Do.. 1850 37.4—5, 250.6 —1. 9 55. 8 —6. 563.6 —3. 862 3) —3. 352.8 —5.5 
Lewiston, 1907 0:40. 1)... ./...../.. ./..... 
Cambridge, Mass........ 1816 44.2 —0,252,2 —8. 861.3 —5.4 65. 9 —6, 067. 4—2.457.6—4.3 
Do.... 1857 41,8 —2.654. 7 —1. 363, 4 —8.3 71.6 —O. 3 68. 2—1. 662.0 40.1 
New Bedford, Mass..... 1816 43.1 —1, 451.8 —2. 958.8 —5. 163.6 —5.8 66.0 —2.158.5—3.4 
DO. 1857 41.2 —3. 353.6 —1. 162. 4 —1. 569.6 + 0.268. 0'—0. 1 61.3 —0.6 
DO. 1859 43. 7|\—O, 855.2 +0. 562. 8 —1. 168. 2—1, 267.7 —0,4,59,5\—2. 4 
Do... 1907 42.5—2 O51. 4 —3.3)..../.... wiles 
New Haven, Conn....... 1816 42.3 —4,652.0 —5, 060.3 —6.8 65. 0 —5. 067.6 —2. 857.6 —5.0 
3.7 53.5 3. 562.0 - 5.1 70,2 +0, 268.8 —1. 660.3 —2.3 
1859 45.4—1,557.4 +0.464. 0 —3. 1 68.1 —1. 967.7 —2.759.1—3.5 
1907 43. 4|—3.558. 2 +1.2)..../... ke we've 
Williamstown, Mass.... 1816 42,7 —0, 952, 8 —3. 060. 8 —4. 764.6 — 5. 064.9 —1.655.0—3.8 
1857 458.5 —2. 3:41. 5 —4, 069.7 +0. 165, 358. 2/—0.6 
1859 40.8 —2.858.8 +3,061.9 —3. 6 66.1 —3. 5 58, 8 —7.755.1—3.7 

Do .......... 1907 40.2—3. 450, 0 as ae 
Morrisville, Pa...... ... 1816 47. 0\—3. 457. 0\—5. 064, 0 —6.7 68. 0 —6. 766.0 —6. 162,0—3.6 
357. —4. 366, 2—4.571. 5—3. 270. 0—2 168. 5'—2.1 

. 1850 47. 061.0 —1. 066.9 —3.871.6 


This seems to have been the same storm referred to in a 
Quebec letter under date of July 10, 1816, in which the cor- 
respondent speaks of a week of snow and ice with driving 
northwest winds, June 7 to 10. This period of frigidity was 
reported to have been followed by a week of favorable weather, 
altho the season was then about three weeks backward, and 
the exportation of grain from Canada had been prohibited 
until September 10. 

The month of July was colder than any July since that time, 
but there appears to have been sufficient heat for the ripening 
of wheat and rye. The latter part of June also probably fur- 
nished a number of days of summer heat. August was like- 
wise a cool month, but the deficiency of temperature was 
hardly half as much asin July. September was nearly normal, 
and by October normal weather prevailed, after five consecu- 
tive months of cool weather. The records established in 1816 
for June and July stand for all stations, except Brunswick, 
Me., at which place June and August, 1859, were colder than 
the corresponding months of 1816. 

Predictions of famine thruout New England were freely 
made, and much alarm was felt over the situation. On July 
17 reports from Pennsylvania and New Jersey showed that 
there would be about half a grass crop and very little corn. 
From Ohio came the cheering news, however, that altho the 
prospects were unfavorable at first the yield would far exceed 
expectation, and that notwithstanding the severe frosts con- 
siderable fruit would be saved. Maryland and Virginia also 
reported an excellent wheat crop, for which $1.50 per bushel 
was obtained. 

On August 7, 1816, the Boston Recorder, commenting edito- 
rially on the outlook, said: 

In relation to the season, accounts from all parts of the country present 
an agreeable reversal of the gloomy reports which were made a few weeks 


since. Fruits of every description will be abundant. All kinds of grain, 
except corn, are more promising than in ordinary seasons. 


It is evident from the foregoing that 1816 was not such a 
calamitous year as has been supposed. 

The meteorological conditions which caused the cool weather 
can only be surmised. It is interesting to note, however, that 
in one other year the temperature sank as low in New England 
as in 1816; thus in 1787 the temperature at New Haven, Conn., 
in June sank to 35°, the same asin 1816. June frosts occurred 
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at New Haven in the following-named years, including 1816: 
1806, June 4, frost, temperature 40°. 
1816, June 11, frost, temperature 35°. 
1843, June 2, frost, temperature 36°. 
1859, June 12, frost, temperature 37°. 
1864, June 11, slight frost, temperature 41°. 


The cold April and May of 1857.—Passing down the line of 
years from 1816 it will be found that the next pair of con- 
secutively cold months occurred in 1857. As a cold month, 
April of that year has not been surpast in many places 
during the last ninety odd years. This is especially true of 
the upper Mississippi Valley, where the April mean tempera- 
ture in 1857 at Fort Snelling, Minn., was but four-tenths of a 
degree above the freezing point, or nearly 5° below the April 
mean of 1907. The month of May, 1857, was not so cold as 
May, 1907. In the eastern part of the country the month 
last named was 4° to 8° colder than May, 1857. Considering 
the entire period, April 1-May 31, there is little difference 
between the two years. 

So far as can now be ascertained, the effect of the cold 
weather of April and May, 1857, on the crops was not especially 
injurious. Some cornfields were replanted, since a lack of 
heat and excessive rains in the latter part of May caused the 
seed to rot in the ground. June and the summer months fol- 
lowing were warm, and, unlike the present year, the warm 
weather began June 1, instead of the 15th. A good crop was 
produced, altho the yield of fruit was somewhat less than the 
ordinary. 


The great frosts of June 5 and 11, 1859,—Two years after the 
cold spring of 1857, in what had thus far been a normal season, 
a change of temperature in a single night spread destruction 
over a large proportion of the wheat fields from eastern Iowa 
to New York. The corn crop and a great part of the garden 
truck in the same districts were killed. A killing frost, com- 
ing at a time when the wheat was generally considered as past 
all danger from freezing, overwhelmed the country with aston- 
ishment. The areas affected by this destructive freeze were 
eastern Iowa and Minnesota, northern and central Indiana 
and Illinois, Wisconsin, Ohio, Michigan, all of Pennsylvania 
and New York, except the southeast portions, and northern 
New England. In some localities thin ice was formed in ves- 
sels and stagnant pools. The frost of June 11 was not so 
severe as that of the 5th and 6th. The weather in the west 
turned cold on the 3d, and the low temperatures continued 
thruout the 4th with a heavy frost west of the Alleghenies on 
the morning of the 5th, and to the eastward on the morning 
of the 6th. Much of the wheat, being in full head and the 
grain in the milk, was ruined. The peach and apple crop was 
only partially destroyed. The corn that was but a few inches 
above ground recovered from the injury and produced a fair 
crop. The corn that had attained a height of 12 to 18 inches 
was replanted. Fortunately, the autumnal frosts did not 
occur until about the close of October, and the replanted 
fields were fully matured. 

In 1874 and 1875 April and May were both deficient in 
temperature, April especially, but not so markedly as in 1857 
or 1907. Wheat in 1874 was a good crop, the yield per acre 
in the spring wheat States being, however, lower than usual. 
The corn crop was 82,000,000 bushels less than the crop of 
1873. Only a portion of this reduction can be charged to the 
cold weather and frost, since it was also injured by local 
droughts and the depredations of the chinch bugs, especially 
in the west. Conditions were unfavorable for a large crop of 
oats, but it is impossible to state the effect of the backward 
weather in the spring. 

The average yield of corn per acre in 1874 was low, viz, 20.7 
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bushels, and the price was high, 64.7 cents per bushel. In- 
1875 the rate of yield was increased to 29.4 bushels per acre, 
but the price dropt to 42 cents. The average yield of wheat 
was reduced 1.3 bushels per acre, and while the aggregate 
quantity was 16,000,000 bushels less than in 1874, the aggre- 
gate value was about $3,500,000 more. 

The oat crop was large and the price correspondingly low. 
The barley, potato, and cotton crops were excellent and prices 
low. 

From the foregoing it would seem that the chance of injury 
to the staple crops of this country by reason of a backward 
spring is rather remote, provided, of course, a sufticient amount 
of heat is supplied in June. In the notable summer of 1816 
corn and hay were the only two crops that suffered serious 
injury, and that summer was the coolest of acentury. Drought 
and heat are much more likely to make serious inroads on the 
crops than are the chilling blasts of April and May. 


BARNES’S “ICE FORMATION WITH SPECIAL REFER- 


ENCE TO ANCHOR ICE AND FRAZIL.” 
By W. W. Coptentz. Dated Washington, D. C., June 17, 1907. 


The present book by Prof. Howard T. Barnes, of McGill 
University, is the result of the need which has arisen for 
republishing the author’s various papers on the formation 
of river ice. It is the story of the ice formation in the St. 
Lawrence River, and is of especial interest in connection with 
hydraulic development in the far North, where the winters 
are long and intensely cold. 

The phenomena connected with the formation of river ice 
are very complex, and, in presenting the subject, the author 
has very wisely included the elementary notions concerning 
heat transfer. f 

The book is divided into eight chapters, which treat of— 
1, the physical laws governing the transfer of heat; 2, the 
physical constants of ice; 3, the formation and structure of 
ice; 4, sheet, frazil, and anchor ice; 5, precise temperature 
measurements; 6, river temperatures; 7, theories to account 
for frazil and anchor ice; 8, methods of solving the ice problem 
in hydraulic engineering work—e. g., steam and electric heat- 
ing of penstocks, racks, ete., in hydraulic power plants. 

In Canada, as well as other localities in high latitudes, three 
kinds of ice are observed, viz, sheet or surface ice, frazil, 
and anchor ice. Surface ice is found only in still water, and 
is caused by the loss of heat to the cooler atmosphere, by 
radiation and conduction from its surface. Thickening of the 
ice sheet takes place downwards by conduction and radiation 
of heat thru the ice to the air. 

Frazil is the French-Canadian term for fine spicular ice, 
from the French for forge cinders which it is supposed to 
resemble. It is formed in all rivers or streams flowing too 
swiftly for the formation of surface ice. A dull, stormy day, 
with the wind blowing against the current, is productive of 
the greatest amount of frazil, which, like anchor ice, has a 
tendency to sink upon the slightest provocation, and to fol- 
low submerged channels until it reaches a quiet bay. Here it 
rises to the under side of the surface ice, to which it freezes, 
forming a spongy growth, attaining great thickness; in some 
cases the author observed a depth of 80 feet of frazil. 

Anchor ice, as the name implies, is found attached or 
anchored to the bottom of a river or stream, and often attains 
a thickness of 5 to 6 feet. It is also called ground ice, bottom 
ice, and ground-gru. In a shallow, smooth-flowing river we 
are more likely to have anchor ice formed in excess, whereas 
in a deep and turbulent stream we are likely to have more 
frazil. In a river 30 to 40 feet deep anchor ice is almost 
unknown, altho large quantities of frazil are met with. 

We quote the following from Professor Barnes: 


The various facts of common observation in connection with anchor 
ice point to radiation as the primal cause. Thus, it is found that a 
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bridge or cover prevents the formation of anchor ice underneath. Such 
a cover would act as a check to radiation, and reflect the heat waves 
back again to the bottom. Anchor ice rarely forms under a layer of 
surface ice covered with snow. It forms on dark rocks more readily 
than on light ones, which isin accord with what is known as to the more 
copious radiation of heat from dark surfaces. Anchor ice never forms 
under a cloudy sky either by day or by night, no matter how severe the 
weather, but it forms very rapidly under a clear sky at night. Anchor 
ice is readily melted undera bright sun. It seems highly probable, then, 
that radiation of heat supplies the necessary cooling to the bottom of a 
river to form the first layers of ice, after which the growth or building 
up of the ice is aided by the entangling and freezing of frazil crystals which 
are always present in the water. 

The author found that during rapid ice formation the water 
becomes slightly undercooled, to the order of a few thousandths 
of a degree, and that the ice which is formed is in a very 
adhesive state. On the cessation of cold weather the tempera- 
ture of the water rises slightly above the freezing point and 
the ice gradually melts. Anchor ice rises from the bottom in 
mild weather, and also in extreme cold weather under the in- 
fluence of a bright sun, when it is dangerous to small boats. 
It is also known to lift and transport large boulders. On the 
other hand, a bright sun prevents the water from becoming 
undercooled and the formation of frazil. The author’s con- 
clusion that anchor ice is formed by radiation rather than 
by conduction is practically the same as that of Farquharson 
in 1841. It explains the observed phenomena better than any 
of the other theories propounded. Thus the loosening of the 
anchor ice under a bright sun is simple enough from the fact 
that water is transparent to heat waves uptol » (» =0.001 mm.). 
The thickness of the layer of ice that must be melted in order 
to overcome the adhesion to the rock surface must be of molec- 
ular dimensions. In addition to this, there is the tension on 
the rock surface due to the buoyancy of the ice, which also 
tends to melt the ice. The explanation of the formation of 
anchor ice is more difficult, and the author’s statement that 
“Tt is not to be supposed, because a substance like water has 
been found to be highly opaque to the radiation from hot 
bodies, that it will be the same for cold body radiation ”, is a 
little startling, and not very clear. There is no evidence for 
saying that “It is probable that water possesses an absorption 
band for shorter heat waves, but may become perfectly trans- 
parent for the longer heat waves ”. 

It is known that water is exceedingly opaque to heat waves 
from 4 to 8», but more transparent in the region from 8 to 20 ». 
(This was found by Rubens and Aschkinass for water vapor, 
which behaves like the liquid in its properties for absorbing 
heat waves, fig. 1.'). Beyond 20 » there is great opacity, the heat 
waves at 50 « were entirely absorbed, while at 80 » theory pre- 
dicts a band of metallic reflection. As a whole, water differs 
from most other substances in that its great opacity is due to 
numerous small absorption bands. Consequently its absorp- 
tion coefficient is smaller than that of a substance like quartz 
which has bands of metallic reflection at 8.5, 9.02, and 20.75 ». 
Hence, there is no objection to saying that “the whole ques- 
tion of the formation of anchor ice depends upon admitting 
that the long heat waves can penetrate freely thru water ”. 
For the maximum radiation of a body at a temperature of 0°C. 
lies in the region of the spectrum extending from wave lengths 


1 In the experiments by Rubens and Aschkinass the radiation from 
glowing zircon passes thru a heated iron tube thru which flows a steady 
stream of aqueous vapor at atmospheric pressure. The radiant beam 
falls upon a reflecting spectrometer provided with a sylvite prism, which 
is transparent to heat waves up to 25 4. The energy transmitted in any 
part of the spectrum (after passing thru the column of water vapor) 
relative to the total energy of the original beam is measured by a ther- 
mopile, and is exprest by the ordinates 0-100 per cent, as in fig. 1. The 
complement of these ordinates is the relative energy absorbed by a layer 
of vapor 75 centimeters thick, saturated at 100° C. The horizontal seale 
at the bottom gives the wave lengths in microns as computed from the 
observed spectrometer settings, which are given at the top of the figure, 
namely, the angle of deflection for any wave length 4 minus the constant 
angle of deflection for the sodium line, D.—Eprror. 
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8 to 20 », and it is here that water has its greatest transparency 
for long heat waves. 


2° 3° 4° 5° 


75 


Transmission 
$ 


Wave length in Microns. 


Fria. 1.—Transmission spectrum of water vapor (greatest transparency 
from 10-15 ,). 


It is difficult to conceive of a more complex form of radia- 
tion than the one here involved. According to Prevost’s 
theory of exchanges, when two bodies are at different tem- 
peratures the hotter receives energy from and imparts energy 
to the colder by radiation, and vice versa. In the case of the 
river, when the sky is clear, the water is radiating into space 
whose temperature is probably near the absolute zero. The 
river bed is radiating energy into the water, and probably 
thru it into space. Leaving out of consideration the special 
nature of the two bodies (water and river bed), it has been 
established (see Drude’s Optics, p. 462) that the radiation 
from a “nonblack body” is approximately proportional to the 
square of the refractive index of the surrounding medium, 
which is transparent, so that from this standpoint the emis- 
sivity of the river bed into the water would be greater than 
that of the water into the air. Of course, if the water were 
transparent, its emissivity would be nil, and the problem would 
be less complex. Little is known concerning the special nature 
of these two bodies, but from the fact that the anchor ice 
separates so easily from the river bed, under a bright sun, it 
is evident that the absorption coefficient of rock material is 
greater than that of water, and, hence, that its emissivity must 
also be greater. Hence, more energy will be radiated from 
the river bottom than from the water, into space, the river 
bottom will become the cooler, and finally a film of ice will 
form on it. During cloudy weather the temperature of the 
water vapor in the air is equal to or higher than that of the 
water and the river bottom. There is then an equality in the 
radiation, or an excess is being emitted from the clouds to the 
earth. A certain amount will also be returned from the clouds 
by reflection. Hence, as a whole, the excess of radiation is 
toward the earth, and since the temperature of the clouds is 
above the freezing point no anchor ice is formed. 

To sum up, from this elaboration of the author’s explana- 
tion, just quoted, of the formation of anchor ice, it will be 
seen that it is not only possible but also highly probable that 
the cause is to be attributed to the greater emissivity of the 
substances forming the bed of the river, and to the greater 
transparency of water to heat waves than is generally sup- 
posed to obtain for that substance. As a whole, it is difficult 
to conceive that such a condition can exist, but the magnitude 


May, 1907. 


of the heat transfer required to bring about this ice formation 
must be exceedingly small, and the explanation given accounts 
for all of the facts observed. 


HALOS AND RAIN OR SNOW. 
By Martin L. Dopier. Dated Lake Montebello, Baltimore, Md., December 27, 1906. 


In compliance with the request in the Monraty Wearuer 
Review of September, 1906, that voluntary observers should 
look up their old reports and tabulate the dates of halos and 
the condition of the weather for the twenty-four hours follow- 
ing, I am pleased to give you the best results that I can for the 
period of my record up to December 27, 1906. I will give 
both the halos that were followed by rain in twenty-four or 
thirty-six hours, and also those that were followed by clear 
weather. 

TABLE 1.— Halos and rain at Lake Montebello, Md. 


Date. Halos, State of weather following halo. 

November 5, 1905.......... Solar...... Rain, 0.06 inch, occurred on next day. 
November 6, 1905.......... | Lunar.....| Rainfall, 0.06 inch, occurred; partly cloudy, 
February 4, 1906............ Lunar..... Trace of snow day following; cloudy. 
February 12, 1906... ........ Solar...... Rain, 0.02 inch, followed on 3d day. 
March 2, 1906............... Lunar..... Heavy rain, 0.53 inch, day following. 
March 8, 1906......... ..... Lunar.....) Rain, 0.07 inch, occurred on this date. 
March 24, 1906.............. Solar......| Rain and snow, 0.03 inch, day following. 
LS aa | Solar...... Tremendous rain, 1.96 inches, day after. 
OE SS aaa Solar......| Trace of rain day after, and 0.13 inch on 3d day. 
rt 9 Seer Solar....... A partly cloudy day, with high temperature. 

Lunar..... A partly cloudy day; lightning at night. 
Solar...... Heavy rain, 0.71 inch, day following. 
August 4, 1906.............. Solar...... Rain, 0.01 inch, occurred 3d day after halo. 
September 27, 1906.......... Lunar..... Rain on same date; trace day following. 
September 29, 1906.......... Solar......| Rainfall, 0.03 inch, day following. 
November 3, 1906........... Lunar.....| Followed by no rain whatever, 
November 23, 1906.......... Lunar..... Followed by no rain. 


NOTES FROM THE WEATHER BUREAU LIBRARY. 


By C. Firzuvenun TaLMAN, Assistant Librarian. 


The committee appointed by the Governor of Hongkong to 
inquire whether earlier warning of the typhoon of September 
18, 1906, could have been given to shipping has made a report 
entirely favorable to the officials of Hongkong Observatory. 
The storm is said to have been of very limited area—about 
one-eighth the diameter of the average typhoon—and to have 
moved so rapidly from a point of origin probably near Hong- 
kong that early warning was impracticable. Doctor Doberck, 
director of the observatory, testified that it was “more like a 
tornado than a typhoon” and that it “bridges the gap here- 
tofore existing between typhoons and tornadoes.” The earlier 
warnings issued by Zikawei Observatory are said to have re- 
ferred to a different depression, which passed northwest over 
Formosa. However, in a pamphlet recently issued from the 
Manila Observatory,’ Father Algué maintains that the For- 
mosa and Hongkong storms were identical, and publishes a 
chart showing the successive positions of the depression for a 
period of ten days. 

It is reported in Symons’s Meteorological Magazine for May 
that Doctor Doberck is about to retire from the directorship 
of Hongkong Observatory, which he has occupied since 1883. 


At a meeting of the Royal Meteorological Society on April 
17 a paper was read by Mr. R. L. Holmes on “The phenome- 
nal rainfall in Suva, Fiji, August 8, 1906”. About 41 inches 
of rain is said to have fallen in thirteen hours. This amount 
is partly estimated, owing to the fact that the gage overflowed 
several times. (The most remarkable case of excessive rain- 
fall of several hours’ duration mentioned in the 2d edition of 
Hann’s Lehrbuch is a fall of 41.44 inches, in one day, at Cher- 
rapunji, India.) 


Mr. C. F. von Herrmann, until recently in charge of the 


% Algué, José. The Hongkong typhoon, September 18, 1906. Advance 
sheets of the monthly bulletin of the weather bureau for September, 
1906. Manila: Bureau of printing. 1906. 
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Weather Bureau station at Baltimore and of the Maryland and 
Delaware Section of the Climatological Service, has contri- 
buted two memoirs on the local climatology of Maryland, viz, 
“The climate of Calvert County” and “The climate of St. 
Mary’s County ”, to special publications of the Maryland Geo- 
logical Survey devoted to the physical features of the counties 
in question. These climatological papers have also been issued 
separately (Baltimore: Johns Hopkins press. March, 107). 
They continue the series begun by Dr. O. L. Fassig with 
“The climate of Allegany County” (Baltimore, 1900), to 
which the same writer added “The climate of Cecil County ” 
(Baltimore, 1902) and “The climate of Garrett County ” (Bal- 
timore, 1902). In 1904 the Maryland Weather Service began 
publishing Doctor Fassig’s “‘ Report on the climate and weather 
of Baltimore and vicinity”, two installments of which have 
been issued to date. This work, when completed, will proba- 
bly be the most exhaustive treatise ever published in this 
country upon the climate of a single station and its neighbor- 
hood. The climate of the State, as a whole, was discussed by 
F. J. Walz in “Outline of present knowledge of the meteor- 
ology and climatology of Maryland ”’, published in Maryland 
Weather Service, [special publication} Vol. I, p. 417-551, (Bal- 
timore, 1899). This work includes abundant statistics con- 
cerning normal and extreme values of the meteorological ele- 
ments, together with isothermal and isohyetal charts; but for 
collected data, i. e., data for the individual years of record, one 
must consult the series of county reports now in course of 
publication, and the special report on the climate and weather 
of Baltimore. 


The Weather Bureau Library has recently received annual 
résumés of meteorological observations made at the Observa- 
torio Cagigal, Caracas, Venezuela, under the direction of Dr. 
Luis Ugueto, during the years 1903-1906; also a summary of 
the rainfall at the same observatory during the years 1891-1902. 
These are the first meteorological data that have come to us 
from Venezuela for many years. The principal climatic sta- 
tistics heretofore available for Caracas are summarized in 
Zeitschrift der Osterreichischen Gesellschaft fur Meteorologie, 
Bd. 7 (1872), p. 379-380. Comparing the results obtained at 
the Observatorio Cagigal with the earlier observations, we 
find certain systematic disagreements, especially in the mean 
temperature data, which are generally 2° to 3° C. lower in the 
former. It remains to be seen whether the older or the newer 
observations are at fault, or whether their discordance is to be 
accounted for by a decided difference in altitude. According 
to Doctor Ugueto’s observations, the mean annual rainfall for 
the twelve years 1891-1902 was 807.9 mm. (31.81 inches). 


Mr. W. F. Tyler, of the Chinese Imperial Maritime Customs, 
is still pursuing his investigation of the relation of meteoro- 
logical conditions, especially temperature and humidity, to 
the sensation of discomfort. His first publication on this 
subject, “A scheme for the comparison of climates”, was re- 
viewed in the Monruty Wearuer Review of May, 1904, p. 217. 
Now we have received a more extensive paper on the subject,’ 
in which the psychological aspects of the questioa are more 
fully dealt with. The author’s “hyther” scale ranges from 0 
to 10, 0 representing a perfectly comfortable summer day at 
Shanghai—warm, but bright, brisk, and bracing—while 10 
represents the very worst day ever experienced by the inhabi- 
tants of that city—hot, damp, and enervating. So far, dis- 
comfort due to cold has not been investigated. 


A letter from Professor Scherer, director of the meteoro- 


? Tyler, W. F. The psycho-physical aspects of climate, wit’: a theory 
concerning intensities of sensation. London: John Bale, Sons & Daniels- 
son. (Reprinted from the Journal of Tropical Medicine and Hygiene, 
April 15, 1907.) 
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logical observatory of the Collége St. Martial, Port au Prince, 
announces that the observatory is shortly to be enlarged; also 
that additional climatological stations are to be established in 
Haiti during the current year. 


ELECTRIC STORM IN SOUTHERN CALIFORNIA. 


The following account of an interesting electrical phenome- 
non at Calexico, San Diego County, Cal., on the evening of 
May 27, 1907, is communicated by Professor Bigelow from a 
letter addressed to him by C. E. Grunsky, the well-known civil 
engineer in charge of the reclamation of the Salton Sea. Mr. 
Grunsky has paid special attention to the rainfall of California 
and the snow on its mountain tops, and is probably correct in 
saying that the following is & comparatively rare phenomenon. 
Calexico, as its name implies, is on the boundary between Cali- 
fornia and Mexico, in longitude 115° 30’ west.—Eprror. 


In this country, where it never rains, I was fortunate enough yesterday 
evening to witness a fine and certainly very unique electrical display. 
Between 5 and 6 p. m. a pronounced storm of small extent, topt by a 
fine cumulus cloud, was seen in the northeast, but in this valley another, 
with greater spread of clouds, was seen in the west, but it did not look 
as tho it would bring rain. Somewhat of a sandstorm preceded the 
storm from the northeast, which seemed to be scattered by the time it 
reached the international boundary. Toward 8 p. m. the storm from the 
west broke loose, with quite flerce lightning for a time and rain, with a 
continuation of lightning. With the engineers of the California Develop- 
ment Company, I was out watching it. Mr. Herrmann and Mr. Clarke, 
of the engineering force, were the first to observe an unusual phenomenon 
entirely now to all of us. There were four or five electrical discharges 
from clouds to earth, some striking within 1000 to 2000 feet, which left 
their courses distinctly marked by beautiful strings of fire beads. There 
seemed to be a bead of fire at every angle in the course of the spark, and 
these beads remained visible long enough to be clearly seen, perhaps 
one-quarter second or longer. I personally saw the phenomenon three 
times, twice very clearly, once thru the foliage of trees. Mr. H. T. Cory, 
the chief engineer and manager of the company, was the last to see it— 
only one flash. 

I should add that there were many discharges from clouds to earth 
that were not of the beaded variety. 


VALUE OF WEATHER FORECASTS TO NATURAL GAS 
COMPANIES. 


Mr. W. H. Hammon, formerly professor in the Weather 
Bureau, under date of June 7, 1907, writes from Pittsburg, 
Pa., to the Editor, in part as follows: 

In several of the large natural gas companies with which I am familiar 
the Weather Bureau records are extremely valuable. The information of 
weather changes, especially when colder weather is expected in winter, 
must be known to natural gas operators many hours ahead, in order that 
the additional supply of gas needed for the colder conditions may be 
transported the long distances now existing between the gas fields and 
points of consumption. Gas is now being transported into Pittsburg 
from points fully 150 miles distant. Some of the cities bordering on 
Lake Erie are bringing their supply from points more than 200 miles 
distant. Gas is being transported in Kansas and Missouri thru distances 
of 200 miles, and you can readily appreciate that under such conditions 
it is very desirable to know temperature changes as far into the future 
as possible. 


METEOROLOGY IN AUSTRALIA. 


From the Daily Telegraph, Sydney, N. S. W., March 14 and 
April 3, 1907, we learn that the scheme of Mr. H. A. Hunt, 
the Commonwealth Meteorologist, for the organization of the 
Commonwealth Meteorological Bureau, is being dealt with 
by the Minister for Home Affairs, section by section. 

Mr. Hunt recently visited all the meteorological offices in 
the various states of the commonwealth and then submitted 
his report, with recommendations. The following points seem 
to be agreed on: 

A central office will be organized at the seat of government, 
but the existing offices of the individual states will continue 
until the commonwealth can relieve the states of this expense. 
The duties of the central meteorologist will be the supervision 
of stations; general climatology; weather predictions and 
storm warnings; monthly summaries of current weather con- 
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ditions; care of standard apparatus and comparison, with the 
instruments in use at the observing stations; maritime mete- 
orology. The central bureau will issue forecasts for the 
oceans of the entire Australasian area, and also for the five 
meteorological divisions of Australia itself; but these latter 
forecasts will be sent only as advisory to the divisional centers 
located at Perth, Adelaide, Brisbane, Sydney, and Melbourne 
or Hobart. Daily weather charts will be compiled at the 
central office by the following process: A blank map of Aus- 
tralia will be cut up into sections and sent to the divisional 
centers, each of which will enter thereon the daily telegraphic 
reports for its own region. Copies of these maps will be sent 
to the central bureaus and to the other divisional centers, 
where the whole will be pieced together into a complete map 
of the commonwealth. 

Each divisional officer will receive and transmit to the cen- 
tral bureau all weather information. He will be responsible 
for the dissemination of the bureau’s forecasts thruout his 
divisional area, and in the event of telegraphic communication 
with the central bureau being interrupted he will issue fore- 
casts for his division. An isobaric chart of the whole com- 
monwealth will be issued daily from each divisional office. 

It is recognized that the work of a meteorological service 
must be supplied to the public and the press with every 
promptitude. The daily routine and information will be exe- 
cuted and dispatched within the twenty-four hours to which 
they relate. 

With regard to high mountain stations, kite work and bal- 
loon work, it is proposed to defer this important research work 
for the present and to restrict current expenditures to the 
more perfect equipment of low-level observatories. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


H, Kimpatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Aachen. Meteorologisches Observatorium. 
Deutsches meteorologisches Jahrbuch. 1905. Karlsruhe. 1907. 
66 p. f°. 
Algué, José. 
The Hongkong typhoon, September 18, 1906. Manila. 1906. 12p. 4°. 
American climatological association. 
Transactions. 1906. Philadelphia. 1906. xx, 303, 1x p. 8°. 
Angenheister, G. 

Bestimmung der Fortpflanzungsschwindigkeit und Absorption von 
Erdbebenwellen, die durch den Gegenpunkt des Herdes gegangen 
sind. n.p. n.d. 8°. (Nachrichten. Gottingen. Math- 
phys. Klasse. 1906.) 

Seismische Registrierungen in Gottingen im Jahre 1905. n.p. n.d. 
60 p. 8°. (Nachrichten Gottingen. Math.-phys. Klasse. 1906.) 

Angot, Alfred. 

Etude sur la régime pluviométrique de la Méditerranée. Paris. 

1907. 19p. 8°. 
Appell, Paul. 

... Les mouvements de roulement en dynamique. Paris. 1889. 27 p. 

12°. (Scientia No. 4.) 
Beutler, Friedrich. 

Die Temperaturverhiltnisse des aussertropischen Siidafrika. In- 

aug.-Diss...Jena. Jena. 1906. 74p. 8°. 
Bracke, Albert. 

Les cercles lumineux. Mons. [1907?] 16 p. 16°. (Série des curi- 
osités de atmosphere. No. 5.) 

Buitenzorg. Institut botanique de l'état. 

Observations météorologiques. 1905. n.t.p. np. 

British association for the advancement of science. 

Report of the seventy-sixth meeting, York, 1906. London. 1907. 

v.p. §°. 
Chantriot, Emile. 

La Champagne; étude de géographie régionale. Nancy. 1905. xxiv, 

316 p. 8°. These... Univ. Paris. [Climate, p. 183-204. Includes 


an isohyetal chart. Bibliography, p. xxii. | 
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Cossu, Angelo. 
Lisola di Sardegna. Roma. 1900. 202 p. 8°. 
Décombe, L. 

La compressibilité des gaz réels. Paris. 1903. 99 p. 12°. (Sei- 

entia No. 21.) 
Ebert, H{ermann]. 

Ueber Pulsationen von geringer Periodendauer in der erdmagneti- 
schen Feldkraft. Miinchen. 1906. p. 527-543. 8°. (S.-A. Sitz- 
ber. Akad. Miinchen. Bd. 36. 1906. Heft 3. 

Finland. Finska vetenskaps-societetens meteorologiska cen- 

_ tral-anstalt. 

Etat des glaces et des neiges 1895-1896. Helsingfors. 1907. 49p. f°. 

Flammarion, Camille. 

Annuaire astronomique et météorologique pour 1905. Paris. [1905.] 
259 p. 12°. 

Same. 1906, Paris. [1906.] 270p. 12°. 

Same. 1907. Paris. oes 260 p. 12°. 

France. Bureau central météorologique. 
Annales. 1903. 2 Observations. Paris. 1905. v.p. f°. 
Annales. 1904. 3 Pluies en France. Paris. 1906. (6),145p. f°. 
Gibbs, J. W. 

Diagrammes et surfaces thermodynamiques. [Paris.] 1903. 86 p. 
12°. (Scientia No. 22.) 

Great Britain. Meteorological office. 

Hourly readings...at four observatories ...1905. London. 1907. 
xiii, 197 p. 

Great Britain. National physical laboratory. 

Report, 1906. Teddington. 1907. 4383p. 4°. 

Hamburg. Deutsche Seewarte. 
Deutsche iiberseeische meteorologische Beobachtungen. Heft 14. 
{Hamburg. 1907.] 310p. f°. 
Henriet, H. 
Contribution a l'étude de l’air atmosphérique. Paris. 1906. 92 p. 8°. 
Hesse. Grossherzogliche hydrographische Bureau. 
Niederschlagsbeobachtungen 1906. Darmstadt, 1907. Sl p. f°. 
Hooker, R. H. 

Correlation of the weather and crops. [London.] 1907. 51 p. 8°. 
(Repr. J. Roy. statist. soc. v.70. Pt. 1. 31st Mar., 1907). 
Hungary. K. ung. Reichsanstalt fiir Meteorologie u. Erdmag- 

netismus. 
Jahrbuch 1907. 2 Teil. Budapest. 1907. n.p. f°. 
India. Meteorological department. 

Memoirs. v.18. Pt. 1. Caleutta. 1907. f°. 
Kodaikanal and Madras observatories. 

Annual report for 1906. Madras. 1906. 25p. f°. 
Lindgren, R. 

Klimatet i Kajana. (Jn: Geografiska féreningens tidskrift. Arg. 

1906. No. 3. Helsingfors. 1906. 8°.) 
Macé de Lépinay, J. 
Franges d’interférence. [Paris.] 1902. 101 p. 12°. (Scientia No. 14.) 
Madrid. Observatorio. 
Anuario para 1907. Madrid. 1906. 486 p. 12°. 
Marriott, William. 

Meteorology in its relation to agriculture. n.t. p. p. 103-108. 8° 
(In: Essex. Education committee. Market-day lectures, 1905-6. 
Chelmsford. n. d.) 

Moller, M. 
Die Witterung des Jahres 1907, Leipzig. 1906. 38 p. 8°. 
Natal. Government astronomer. 

Report. 1906. Durban. 1907. 29p. f°. 

Odessa. Université. Observatoire météorologique et mag- 
nétique. 

Annales 1906. Odessa. 1907. 157 p. 4°. 

Orcolaga, Juan Miguel. 
La prevision del tiempo. San Sebastian. 1907. 43 p. 8°. 
Pastrana, Manuel E. 
El servicio meteorologico de la republica. Mexico. 1906 [15]-35 p. 
8°. (In: Mexico. Secretaria de fomento. Boletin.) 
Pick, H. 
Ueber das Klima am Niederrhein. Cleve. 1906. 79,XLp. 8°. 
Raoult, F. M. 
Cryoscopie. [Paris] 1901, xiii, 106 p. 12° (Scientia No. 13). 
Rossi, Michele Stefano de. 
.... La meteorologia endogena. Milano. 1879-1882. 2v. xv, 359; 
ix, 437 p. 8°. 
Ruesia. Central physical observatory. 
Annales, 1904. 1 partie. St. Pétersbourg. 1906. v.p. f°. 
Same. 2 partie. St. Pétersbourg. 1906. v.p. f°. 
Switzerland. Schweizerische meteorologische Centralanstalt. 

Schweizerische meteorologische Beobachtungen. Supplementband 
1. Ziirich. 1885. 2265p. 4°. 

Transvaal. Meteorological department. 

Report. 1906. Pretoria. 1907. F147 p. f°. 

Troska, A. 

Die Vorherbe;stimmung des Wetters mittelst des Hygrometers 

(Lambrecht’s Polymeter). 3Auflage. Dresden. 1906. 72p. 8°. 
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Tyler, W. F. 
The psycho-physical aspect of climate with a theory concerning 
intensities of sensation. (Repr. C. J. tropical med. and hygiene. 
Apr. 15, 1907) London. n.d. 45 p. 8°. 
Wilmot, E. Eardley. 
Notes on the influence of forests on the storage and regulation of 
the water supply. Calcutta. 1906. 58p. 4°. (Forest bulletin 
No. 9.) 
U.S. board on geographic names. 
Third report. 1890-1906. Washington. 1906. 1182p. 8°. 
Westman, J. 
.... Mesures de l’intensité de la radiation solaire faites A Upsala en 
1901. Uppsala. 1907. 55 p. f° (Handl Akad. Stockholm. 
Bd. 42. No. 4.) 
von Hermann, C. F. 
The climate of St. Mary’s county. Baltimore. 1907. p. 147-176. 
4° (Special publication from St. Mary’s county report.) 


RECENT PAPERS BEARING ON METEOROLOGY. 
H. H. Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 


American climatological association. Transactions. Philadelphia. v 22. 

1906, 

Schauffler, William Gray. Temperature and sunshine in Lake- 
wood, N.J., 1900-1905. 48-50. 

Coleman, Thomas D. Winter resorts of the south. p. 51-55 M. 

Sewall, Henry. The influence of barometric pressure on nephritis. 
p. 117-126. 

Phillips, W. F. R. Relation of temperature, humidity, and winds 
to chronic nephritis. p. 292-298. 
British association for the advancement of science. Report. London. 1907. 
Mill, Hugh Robert. Local societies and meteorology. p. 53-57. 
—— Seismological investigations. Eleventh report of the committee. 
p. 92-103. 

Beattie, J.C. Report on resulis of magnetic observations in the 
Transkei and in Bechuanaland, p. 132-137. 

—— The effect of climate upon health and disease. Report of the 
committee. p. 424-426. 

Schuster, A. Preliminary note on the rainfall periodigram. p. 498. 

Stevens, C.O. Telescopic observations of meteorological phe- 
nomena. p. 499-500. 

Clark, J. Edmund. York rainfall records and their possible indi- 
cation of relation to solar cycles. p. 500-501. 

Lockyer, William J. 8. Some barometric and rainfall changes of 
an oscillatory nature. p. 501-502. 

Lyde, L. W. The climate of the wheat area of central Canada. 
p. 627-628. 

Geographical journal. London. v. 29. June, 1907. 

Williams, George Bransby. The rainfall of the British East 
Africa Protectorate. p. 654-660. 
London, Edinburgh, and Dublin philosophical magazine. London. 6 ser. 
v 13. June, 1907. 
Olszewski, K. Temperature of inversion of the Joule-Kelvin effect 
for air and nitrogen. p. 722-724. 

Meteorological society of Japan. Journal. Tokyo. 26th year. April, 1907. 
Okada, T. Foehn winds at Wonsan in Korea. p. 1-8. 

Okada, T. Note on the diurnal heat-exchange in snow on ground. 
p. 9-16. 

Abe, K. On the density of snow on ground and the evaporation 
from its surface. (Japanese. 

Kaneko, C. On the periodicity of earthquakes. (Japanese.) 

Nature. London. v. 76. 

-—— The Coats observatory, Paisley. (May 16, 1907.) p. 68-69. 

Shaw, W[illiam] N[apier]. Dr. Alexander Buchan, F. R.S. (May 
23,1907.) p. 83-84. 

Nagaoka, H. The eruption of Krakatoa and the pulsation of the 
earth. (May 23,1907.) p. 89-90. 

——— Two heavy seismographs. (June 13,1907.) p. 164. 

Royal society. Proceedings. London. Ser. A. v. 79. 

Mallock, A. On the resistance of air. p. 262-273. 

Royal society. Proceedings. London. Ser. B. v. 79. 

Hill, Leonard, and Greenwood, M. The influence of increased 
barometric pressure on man. No. 3. The possibility of oxygen 
bubbles being set free in the body. p. 284-287. 
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Science. New York. New Series. v. 25. May 21, 1907. 
Hobbs, William H. Minutes of the first meeting of the committee 
on seismology. (May 24, 1907.) p. 838-839. 
Rotch, A. Lawrence. The International aeronautical conference. 
(May 31, 1907.) p. 841-845. 
Jefferson, Mark S. W. Uplift increases rainfall; denudation 
diminishes it. (June 7, 1907.) p. 909-910. 
Scientific American. New York. v. 96. 
—— San Francisco earthquake and engineering construction. (June 
15,1907.) p. 486. 
Trowbridge, John. Ball lightning. (June 15, a) p. 489. 
[Deseribes the production of artificial ball lightning in the labora- 


tory. 
Scients supplement. New York. v. 63. 
xim, Hudson. What are earthquakes? (May 25, 1907.) p. 26240. 
Wilson, Wilford M. The air we breathe. (June 1, 1907.) p. 


26266-26267. 
Symons's meteorological magazine. London. v. 42. May, 1907. 
Inwards, Richard. Weather whims: II. The frog's ladder. p. 
63-64. 
Smith, D. T. Storms and the sources of their energy. p. 67-69. 
mathematico-physical society. Proceedings. Tokyo. 2d ser. v. 4. 
Omori, F. Comparison of the faults in the three earthquakes of 
Mino-Owari, Formosa, and San Francisco. (Mch., 1907.) p. 30-32. 
Nagaoka, H. Pulsation of the earth and the eruption of Krakatoa. 
(Mch., 1907.) p. 35-43. 
Nagaoka, H. On a residual phenomenon illustrating the after- 
shocks of earthquakes. (April, 1907.) p. 66-68. 
Annales de chimie et de physique. 7 aéries. Tome 11. (Mai, 1907.) 


Mathias, B. Recherche de la loi de distribution réguliére des . 


éléments magnétiques d'une contrée A une date fixe. p. 5-68. 
Archives dea yor’ physiques et naturelles. Geneve. 4 période. Tome 23. 
15 mai, 1907. 
Mercanton, Paul L. La méthode de Folgheraiter et son role en 
géophysique. p. 467-482. 
Ciel et terre. Bruzxelles. 27 année. 1 juin 1907. 
Vanderlinden. E. Quelques observations de “ brouillards am- 
bulants” ou balles de brouillard”. p. 159-166. 
Lancaster, A. Les ‘‘saintes de glace" en 1907. p. 179-180. [Ab- 
normally warm weather on the days of the ‘ice saints”. | 
France. Académie des sciences. Comptes rendus. is. Tome 144. 
Hergesell, —. L’exploration de l'atmosphére libre au-dessus des 
régions arctiques. (27 mai 1907.) p. 1187-1189. 
Besson, Louis. Nouvelle théorie de l'anthélie, des paranthélies et 
des halos blancs de Bouguer et d'Hévélius. (27 mai 1907.) p. 
1190-1192. 
Colin, Ed. «il. Observations magnétiques 4 Tananarive [1906-1907]. 
(3 juin 1907.) p. 1197-1199. 
Géographie (La). Paris. v.15. Année 1907. 
Gautier, BE. F. A travers le Sahara frangais. p. 1-28; 103-129. 
ye p. 6-10; 108-109. } 
Journal de physique. Paria. 4 serie. Tomeé. Mai 1907. 
Millochau, G. Recherches sur la temperature effective du soleil. 
p. 389-402. 
Nature (La). Puris. 35 année. 25 mai 1907. 
Jaubert, Joseph. La durée de l'insolation A Paris. p. 403. 
néphologique. Mons. Mai 1907. 
Monné, A.J. Nébulosité moyenne A De Bilt, 1897-1907. p. 129-131. 
Bracke, A. La nébulosité & Weisswasser de 1866 A 1901. p. 
133 -134. 
Bracke, A. Direction des nuages 4 Munich: I. Les cirrus et 
cirro-stratus. p. 135-136. 
Société belge dastronomie. Bulletin. Brucelles. 12 année. Avril 1907. 
Boutquin, A. De l'emploi des appareils de télégraphie sans fil 
pour l’observation des courants atmosphériques dans les régions 
polaires. p. 144-151. 
Durand-Gréville, B. La vraie relation du ruban de grain avec 
l'orage. p. 151-155. 
ee Hydrographie und maritimen Meteorologie. Berlin. 35 Jahrgang. 
eft 6. 
—— Die Witterung und phdnologischen Erscheinung zu Tsingtau 
in dem Jahre vom Dezember 1905 bis zum November 1906. p. 
241-252. 
-—— Ueber das Erdbeben und die Flutwelle vom 31. Januar 1906 an 
der Kiste Kolumbiens und Ecuadors. p. 363-366. 
Himmel und Erde. Berlin. 19 Jahrgang. Mai 1907. 

Knauer, Friedrich. Meteorologie und Vogelzug. p. 359-370. 
M.,O. Die Zuverlissigkeit der Wetterprognosen. p. 377-380. 
Ilustrierte a Mitteilungen. Strassburg. 11 J . Juni, 1907. 

Rotch, A. L{awrence]. Die meteorologischen Verhdltnisse iiber 


St. Louis. p. 193-194. 
the Zeitachrift. Band 24. Mai, 1907. 


Braunschweig. 
Prohaska, Karl. Die Hagelfille des 6. Juli 1905 in den Ostalpen. 
p. 193-200. 
Meissner, Otto. Ueber die angebliche ‘‘ wolkenzerstreuende ” 
Kraft des Mondes. p. 200-204. 
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a Ueber die Wirkung der Glashiille bei den 
**aktinometrischen " Thermometern. p. 212-218. 
—— A. Luftdruck und Temperaturwellen in Innsbruck. p. 
1-223. 

Hann, J. Dr. Hans Meyer iiber Schnee- und Gletschergrenzen, 
Vegetationszonen der Hochregionen und klimatische Verhiltnisse 
der Anden von Ecuador. p. 223-226. [Review of work by Meyer. } 

Johannsson, Osc. V. Das ungewéhniiche Barometermaximum 
im Januar 1907. p. 226-227. 

—— Witterung in Finnland. p.228. [Probably the lowest pressure 
ever observed in Finland. ] 

—— Meteorologische Beobachtungen im subarktischen Nordamerika 
1904. p. 230. 

—— Meteorologische Beobachtungen im arktischen Nordamerika 
im Jahre 1904. p.230. [Observations at Herschel island in 1904. ] 

Lottermoser, F. Mittlere Temperatur zu Chimax bei Coban 
(Guatemala) nach 14 jiihrigen Beobachtungen. _p. 230-232. 

Forster, Adolf EB. Ausserordentliche Regenmengen in Siidtirol 
im Mai 1905 und November 1906. p. 232-234. 

J. Zum Klima von Cuyabi Matto Grosso. p. 234-235. 

Includes collected data and normals for 1901-1905. ] 

Sonnenlicht und Blutbildung. p. 235. 

—— Resultate der meteorologischen Beobachtungen zu Urfa im 
Jahre 1906. 236. 

—— Arctowski tiber die Windgeschwindigkeit und die atmosphiiris- 
chen Mondfluten. p. 237-238. 

Mitteilungen aus den deutschen Schutzgebieten. Berlin. 20 Band. 197. 

Thomas, —. Ergebnisse der meteorologischen Beobachtungen in 
Deutsch-Siidwestafrika im Jahre Juli bis Juni 1906. p. 91-93. 

Heidke, P. Tiiglicher Gang des Luftdrucks und der Temperatur 
zu Windhuk vom Juli 1904 bis Juni 1905 wie seine harmonischen 
Konstituenten. p. 100-105. 

Neueate Erdbeben-Nachricht n. Laibach. Jahrgang 6. 

Belar, A. Karl Ludolph Greisbach. (April, 1907.) p. 117-119. 

Belar, A. Bodenbewegungen und die Stabilitiét der Bauten. (April, 
1907.) p. 120-121. (May, 1907.) p. 149-153. 

Weltall (Das). Berlin. 7 Jahrgang. 1907 Juni 1. 

Krebs, Wilhelm. Luftdruck-Rekords besonders die grosse Luft- 

druckschwankung im Januar und Februar, 1907. p. 258-264. 
Gives highest and lowest pressure observed at the Deutsche 
warte for each year 1876-1906. Compares the abnormal pres- 
sure fluctuations of Jan.—Feb., 1907, with seismic disturbances 
and moon-phases. | 
Wetter (Das). Berlin. 24 Jahrgang. Mai 1907. 

Meissner, Otto. Die Dauer der Kilte-und Warmeperioden in 
Potsdam in den Jahren 1894-1900. p. 97-100. 

Kaiser, Max. Historische Entwickelung unserer Kenntnis der 
Land- und Seewinde auf der Erde und Darstellung der gegen- 
wirtigen Theorien. p. 101-109. 

, Georg. Die Trockenheit des Jahres 1893 in Mitteleuropa. 
p. 109-114. 
Wiener luftachiffer Zeitung. Wien. 6 Jahrgang. Juni 1907. 

—— Der Windschlag’’. p. 113. 

—— Sonnenfinsternis und Atmosphire. p. 113-115. [Meteorolog- 
ical observations in balloons during solar eclipses. ] 

Zeitachrift fir Gletacherkunde. Berlin. Band 1. Feb., 1907. 

Mercanton, Paul L. Vitesses de propagation des crues pro- 
voquées par les débicles glaciaires. p. 315-316. 

Zeitachrift fir Instrumentenkunde. Berlin. 27 Jahrgang. Mai 1907. 

Schmidt, Adolph. Die magnetischen Variationsinstrumente des 
Seddiner Observatoriums. p. 137-147. 

Societit meteorologica Italiana. Bollettino. Series 3. v. 26. 

Melzi, Camillo. Confronto dell'acqua caduta a Firenze nei due 
Osservatorii del Museo e del Collegio della Querce negli anni 
1873-78. p. 1-3. 

Tellini, Achille. Sul modo di segnalare telegraficamente le pre- 
visioni del tempo. p. 4-5. 

Societa degli spettroacopisti Italiani. Memorie. Catania. v.36. 1907. 

Oddone, Emilio. Gli andamenti delle radiazioni termica ed 
attinica del sole durante l'eclisse del. 30 agosto 1905 a Tripoli di 
Barberia. p. 57-70. 

Hemel en da . Den Haag. 5 Jaargang. Mei 1907. 

Smits, P. J. Weerkundige waarnemingen te Batavia 1866-1905. 

p. 8-12. 


CORRIGENDA. 


Monruty Wearuer Review for April, 1907, Vol. XXXV, page 
187, the total wind movement at Sand Key, Fla., should be 
10,228. Page 188, heading should read “April” instead of 
“March”. Page 190, Grand Valley, Colo., precipitation should 
be 6.80. 
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THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


The distribution of mean atmospheric pressure for May, 
1907, over the United States and Canada is graphically shown 
on Chart VI, and the average values and departures from the 
normal are shown for each station in Tables I and V. 

The pressure distribution during May, like that for April, 
maintained the type common to that of winter over the greater 
portion of the United States and Canada, and as a result 
weather commonly expected in March prevailed in nearly all 
districts during the entire month of May. The great conti- 
nental area of high pressure over the interior of British 
America, while reduced somewhat in intensity from that of 
winter, appears to have remained largely intact during the 
month, and a vast accumulation of cold air still remained over 
that region, to be thrown off as areas of high pressure to drift 
southeastward over the districts from the Rocky Mountains to 
the Atlantic. 

High pressure beyond the northern border of the United 
States maintained a nearly constant drift of cold surface winds 
from northerly districts, which, augmented by the unusual 
southerly paths of the lows, brought unseasonable weather 
far to the south of the usual limits of such weather for May. 
Pressure over nearly all interior districts of the United States 
and Canada, as in the preceding month, was higher than the 
average, with the most pronounced excess over the northern 
districts. 

Over the upper Missouri Valley and northward over Mani- 
toba the excess varied from +.10 to +.14 inch, while south- 
ward the excess above the normal diminished rapidly, and 
along the Gulf coast, pressure was slightly lower than the 
average. A slight excess prevailed over the immediate Pu- 
cific coast, but over most of the territory west of the Rockies 
pressure was slightly lower than the average. 

TEMPERATURE. 


The unseasonably cold weather that characterized the month 
of April continued without material interruption during the 
entire month of May, especially over the districts east of the 
Rocky Mountains, and the month as a whole appears to have 
been colder over a greater extent of territory than any previous 
month of the same name during the period of reliable observa- 
tions. The accumulated deficiency of temperature for the 
two months, April and May combined, has no known prece- 
dent and largely exceeds that of any previous combination of 
the same months in the history of the Weather Bureau. 

The nearly constant presence of high barometric pressure 
along the northern border of the United States and over the 
British Provinces from western Ontario to the Rocky Moun- 
tains, and diminishing pressure southward, due to the develop- 
ment and passage of numerous areas of low barometer over 
the southern Rocky Mountain and west Gulf districts, brought 
all portions of the United States east of the Rocky Mountains, 
except the Florida Peninsula, under the influence of frequent 
cold northerly winds, instead of warm southerly winds, which, 
with the normal May distribution of pressure, generally pre- 
vail over these districts. 

The month opened with an area of high pressure and de- 
cidedly cold weather over all northern districts, the southern 
movement and increased intensity of which brought to some 
of the districts along the eastern slope of the Rocky Moun- 
tains the lowest temperatures ever recorded in May. At Chey- 
enne, Wyo., a minimum temperature of 8° occurred on the 
morning of the 3d, 12° colder than any previous May tempera- 
ture recorded at that point in a period of thirty-seven years. 
The above-mentioned cold area spreading southward and east- 
ward brought killing frosts, during the 3d and 4th, from the 
panhandle of Texas northeastward to the Great Lakes. 
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About the 10th another high pressure area with unseason- 
ably cold weather overspread all northern districts from the 
Great Lakes to the Rockies, and during the succeeding two 
days brought killing frosts from the Lake region and upper 
Ohio Valley eastward over the northern portion of the Middle 
Atlantic States and New England. 

Cold weather accompanied by killing frosts again overspread 
the Great Plains districts from the 13th to 15th, carrying the 
line of freezing temperature into Oklahoma and western Ar- 
kansas, and again from the 19th to 22d cold weather domi- 
nated all northern districts, with killing frosts in the Lake 
region and the interior and mountain districts of the Middle 
Atlantic States. 

While no severe cold weather occurred during the greater 
part of the last decade of the month, the temperature was 
generally below the normal, and cool, cloudy, unsettled weather 
interfered seriously with the development of vegetation. 

The monthly mean temperature was below the normal for 
the month over all districts of the United States, except the 
Florida Peninsula, the States of Washington and Oregon, the 
western portion of Idaho, and a narrow strip along the coast 
of California. Over the upper Missouri Valley, the Great 
Plains, Mississippi and Ohio Valley districts and Lake region 
the average was from 6° to 10° below the normal, the monthly 
values as a rule being lower than any previously recorded in 
May. 

Maximum temperatures did not reach 90°, except in south- 
ern Georgia and western Florida, in a narrow strip from south- 
central Texas northward thru Oklahoma, Kansas, eastern Ne- 
braska and western Iowa, and over southern Arizona and the 
great valleys of California and Oregon between the Coast and 
Sierra Nevada ranges of mountains. Freezing temperatures 
occurred in all the mountain districts of the West, and from 
the panhandle of Texas northeastward over Oklahoma, Mis- 
souri, the greater part of the territory north of the Ohio 
River, the interior of the Middle Atlantic States and the whole 
of New England, except along the coast. 


PRECIPITATION. 

The distribution of precipitation during May, 1907, is graph- 
ically shown on Chart IV by appropriate shading or by figures 
representing the actual amount of fall. 

The rainfall in May is usually heaviest, from 4 to 6 inches, 
in the district from the Mississippi River westward to the one 
hundredth meridian, and from the Texas coast northward to 
Towa. 

During May, 1907, precipitation was generally deficient in 
the northern portion of the above district, especially over the 
eastern portions of Kansas and Nebraska, and central Missouri. 
The area of heaviest rainfall occupied the lower Mississippi Val- 
ley, where amounts from 10 to nearly 30 inches were recorded. 
In the south-central portions of Louisiana the monthly falls 
were the greatest on record, while all portions of the State 
received amounts much in excess of the average, resulting in 
flooding of much land and serious damage to agricultural 
interests. Precipitation was also heavy locally in central 
Florida, in western South Dakota and eastern Montana, over 
Utah and locally in Arizona and New Mexico. 

Precipitation was slightly above the average over most of 
the Atlantic coast districts south of southern New England, 
and decidedly above the normal in the lower Mississippi Val- 
ley and Gulf States, where heavy falls were of frequent occur- 
rence and seriously interfered with the progress of the season’s 
operations. It was also above the normal locally in Florida, 
over Texas, and the entire Rocky Mountain region, where the 
falls were of frequent occurrence and the amounts sufficient 
for all requirements. Precipitation was generally deficient 
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PRESSURE. 

a 


from New England westward over New York, Pennsylvania, 
the Lake region, over the States bordering on the Mississippi 
River from St. Louis northward, and over the lower Missouri 
Valley. In the latter district the deficiency was quite marked, 
but the excess of cloudiness and the generally cool weather 
prevented rapid evaporation, and the lack of precipitation was 
rather beneficial than otherwise. 

Over the western portion of the Plateau districts and the 
Pacific coast States the precipitation was uniformly deficient. 
In all districts where rain usually occurs the distribution 
thru the month was such that no long periods of dry weather 
occurred, and no serious lack of moisture prevailed at any 
time. 

The drought that had prevailed since the autumn of last 

ear over the central and southern portions of the Florida 
Peninsula was generally broken about the middle of the 
month, thus terminating one of the longest periods of gen- 
erally deficient rainfall in the history of the State. 

At Key West from November 4, 1906, to May 16, 1907, a 


riod of 194 days, the total precipitation amounted to but 


.08 inches, less than 20 per cent of the normal, and the 
greatest amount of fall for any single storm during that 
period was 0.29 inch. 

SNOWFALL. 

Measurable amounts of snowfall occurred over the northern 
tier of States from New England westward and generally over 
the Rocky and Sierra Mountain ranges, and the elevated por- 
tions of the Plateau region. 

Snowfall was relatively heavy over the central Rocky Moun- 
tain region, especially over portions of Colorado and Wyoming, 
where the falls were frequent and at times so heavy and wet 
as to seriously interrupt telegraphic and telephonic commu- 
nication. The total fall at some of the higher elevations 
amounted to as much as 5 feet. 

The snowstorm of the 3d over northern Kansas, the whole 
of Nebraska, and the western portions of Iowa and Missouri 
covered those districts to depths of from 3 to 8 inches, and 
was probably the latest date in May on record in those dis- 
tricts when snow was so general, and covered the ground to 
such depths. 

On account of the prevailing cool weather no rapid decrease 
occurred in the volume of snow in the mountains; the melting 
was slow and much of the water resulting therefrom found its 
way into the soil. The run-off was therefore moderate, but 
being well distributed thru the month maintained a good flow 
of water in most of the streams in those districts. 

HUMIDITY AND SUNSHINE. 

The amount of moisture in the atmosphere was slightly less 
than the average from New England westward to the Great 
Lakes and the Upper Mississippi Valley, also over the north- 
ern portions of North Dakota and Montana and generally over 
the Pacific coast districts. 

It was generally in excess over the Gulf States and lower 
Mississippi Valley and from 10 to 15 per cent above the 
average over the Great Plains, Rocky Mountains, and most of 
the Plateau districts. 

More than the normal amount of sunshine prevailed over 
the Florida Peninsula and over the valleys of California and 
Oregon between the coast and Sierra Nevada ranges of moun- 
tains. 

Over the remainder of the country sunshine was deficient, 
and largely so in the lower Mississippi Valley and adjacent 
districts. 

The month, as a whole, may be classed as one which the 
elements of cold, frost, clouds, rain and snow successfully 
conspired to render unusually unfavorable for the develop- 
ment of vegetation or the prosecution of the usual outdoor 
occupations, and the retardation of the season so pronounced 
at the end of April was even more apparent at the end of May. 
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WEATHER IN ALASKA. 


From telegraphic reports received thru the courtesy of the 
Chief Signal Officer and from cooperative observers in that 
territory, it appears the weather for May was comparatively 
mild and remarkably free from severe changes. The day 
temperatures were well above the freezing point, and the 
night temperatures but slightly and at infrequent intervals 
below that point. 

Much clear weather prevailed, and in the interior the pre- 
cipitation appears to have been light, with but little snow. 

The Yukon River was open for navigation by the 3d of the 
month, and at North Fork, near the international boundary, 
and but a short distance south of the Arctic Circle, the ob- 
server reports that corn, peas, radishes, onions, lettuce, and 
cabbage were up and doing well. 

Average temperatures and departures from the normal. 


| ~ | | 


| A 


tempera- lated Average 

2 tures for the - d ures 
epart 
Districta. 23 forthe current | nee 

° ° 

New En 12 49.4 — 5.4 —15.4 3.1 
Middle Atlantic ................. 16 57.2 4.4 — 7.5 — 1.5 
10 68.9 0.9 + 5.0) + 1.0 
Florida Peninsula* ............. 8 77.1 +14 +111 + 2.2 
< 70.1 — 2.2 +13.2— + 2.6 
cue 10 67.7 — 5.0 +14.0 + 2.8 
Ohio Valley on 13 60.3 —49 + 0.5 + 
Lower Lake . been 10 50,2 — 7.0 —10.8 2.2 
Upper Lake ...............-2000- 12 44.7 — 7.5 —10.2 2.0 
9 44.5 — 8&7 —18.2 — 3.6 
Upper 15 54.3 7.6 —34 — 0.7 
66. 12 49 — 7.1 — 0.3 — 0.1 
Northern Slope. 9 48.2 — 3.0 — 0.6 
Middle Slo 6 56.5 — 64 + &1 + 1.6 
Southern Slope *. hawccebecesceqwes 7 62.6 6.5 +13.9 + 2.8 
‘Southern Plateau * .............. 12 60.1 — 4.7 + 8.3 + 1.7 
Middle Plateau * ............... 10 52.0 — 35 +14.9 + 3.0 
Northern Plateau*.............. 12 54.8 — 01 + 1.0 + 0.2 
7 54.7 + L6 — 0.4 — 6.1 
ce 59 2 — 0.3. 1.8 + 0.4 
‘| 6L.1 — 0.4) +48 + 1.0 


. Regular Weather Bureau and selected cooperative stations. 
In Canada.—Director R. F. Stupart says : 


The mean temperature for May was below the average thruout 
Canada, except in British Columbia and the Yukon Territory, where 
sinall positive differences were recorded. The negative departures from 
average were especially large from Saskatchewan to New Ontario, rang- 
ing between 10° in the former province, and 13° in the latter district. 
In Quebec differences were from 2° to 7°, and in the Maritime Provinces 
from 3° to 4°. An excess of from 2° to 4° occurred in British Columbia, 
and of 5° in the Yukon Territory. 


Average precipitation and departures from the normal. 


— 
| Average. | Departure. 
| $3 
Districts. | & | Accumu- 
mon | mon | since 
Inches. Inches. Inches. 
Middle ob 16 3. 90 108 +0.3 —3.4 
South Atlantic ... 10 4.37 110 +0. 4 | —6.6 
Florida Peninsula*® | 8 5.94 168 +2.4 | —4.4 
cl ll 7.31 182 +3.3 | +0.2 
| 10 6. 33 143 +1.9 —22 
Ohio Valley and Tennessee.............. | 13 4.02 108 +0.1 | —0.7 
10 2. 98 88 —0.4 —0.9 
| 12 2. 52 —1,.2 
r Miss | —1.0 
12 3.51 0.6 —1.8 
lope. 9 3. 32 143 +1,.0 0.0 
7 3. 43 92 —0.3 —1.6 
Southern Plateau * 12 0. 69 141 402 +1.7 
Middle Plateau 1.44 158 +0.5 +14 
| 8 0.54 35 —1.0 | +2.3 
4 0. 06 17 —0.3 +1.7 


* Regular Weather Bureau and selected cooperative stations. 
In Canada.—Director Stupart says: 
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There was an almost general deficiency in precipitation over the Average relative humidity and departures from the normal. 
Dominion, the widest departures from average occurring in British 
Columbia, where in most districts the rainfall was less than linch. In Ess ; ess 
the western provinces the aggregate of rain and melted snow was very Districts. bee Districts. | z gE 
generally less than half the average, but some few stations in northern 4 Fs s | g es 
Alberta and northeastern Saskatchewan recorded an average amount 9.4 fe, = 
In Ontario, it was only in Algoma, Nipissing, and the Niagara Penin- 
sula that a normal amount was recorded, other parts of the province, Mi | $ 
and also western Quebec, showing a deficiency of between 30 and 40 per Be Northern 66 + 
cent. In eastern Quebec and the northern portions of the Maritime South Atlantic............... 76; + 2 || Middle Slope................ 65 +4 
Ohio Valley and Tennessee... 69, + 3) Northern Plateau ........... —6 
Maximum wind velocities. 0|| North Pacifie ............... 0 
orth Dakota ................ + 8 || South Pacific... 0 
2.4 Upper Mississippi Valley..... | 69 | +1 | 
Ale Average cloudiness and departures from the normal. 
61 sw. | North Head, Wash ..... 18 60 | se. | | 
13; 55 sw. North Platte, Nebr.... 20; sw. Districts. | Districts. 
27| | Oklahoma, Okla......... 14) 54) nw. | Bes | Bes 
Cleveland, Ohio ......... 27| 50|\w. | Pensacola, Fla.......... 31) 50/8, | a 
Lewiston, Idaho ......... 10; w. Pitesbarg, PO 4 50) onw | 
Lincoln, Nebr ........... 12| 50) s. Point Reyes Light, Cal . 2 55 nw. Now Hagiand 6.3 | + 0.8 || Missouri Valley ............. | +0.5 
17 52 3 84 Middle Atlantic.............. 5 + 0.5 || Northern Slope.............. | 61) +07 
22 52 nw 4 50) nw. South Atlantic............... 5.0 | + 0.6 || Middle Slope ................ 5.7) + 0.9 
Memphis, Tenn......... 6| 52\w Do 5; 60 nw. Florida Peninsula............ 40 | Southern Slope.............. | 5.0) + 0.5 
Modena, Utah ........... 58 sw, 12| SO|mw. 6.4 +4 2.1 | Southern Plateau ........... | 29] +0.7 
Mount Tamalpais, Cal... 2) nw. 22 52 | nw, 6.1 + 1.2 || Middle Plateau ............. | 48) +07 
76 mw. San Antonio, Tex....... 8 56 nw. Ohio Valley and Tennessee... 5.6 + 0.5 | Northern Plateau ...... 46) —10 
23 58 nw. | Sand Key, Fla.......... 11 50 | sw. | + 0.3 || North Pacific................ 60) +01 
24| 64) nw. | Sioux City, Ilowa....... 652) s. Upper Lake..................| 61 | + 0.6 || Middle Pacific ..............) 49) + 0.7 
North Head, Wash....... 9 70 se. | Southeast Farallon, Cal. 3 54) nw. North Dakota................ | 6.0) + 0.7 || South Pacific................ 35) —O07 
10| 64) se. || Toledo, Ohio............, 2 | 82) sw. Upper Mississippi Valley... 6.0) + 0.8) 
| | j | 


| 

| 


234 MONTHLY WEATHER REVIEW. May, 1907 
CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division. 
TEMPERATURE AND PRECIPITATION BY SECTIONS, MAY, 1907. 

In the following table are given. for the various sections of lowest temperatures, the average precipitation, and the great- 
the Climatological Service of the Weather Bureau, the aver- est and least monthly amounts are found by using all trust- 
age temperature and rainfall, the stations reporting the highest worthy records available. 
and lowest temperatures with dates of occurrence, the stations The mean departures from normal te-aperature and precipi- 
reporting greatest and least monthly precipitation, and other tation are based only on records from stations that have ten 


data, as indicated by the several headin or more years of observation. Of course the number of such P 
The mean temperatures for each section, the highest and records is smaller ‘en the total number of stations. 
degrees Fahrenheit. Precipitation inches and hundredths. 
Monthly extremes. : £5 Greatest monthly. Least monthly. 
ae : 3 
Station. : Station. : Station. Station. 
| 3 < = 
Valley Head........ 23] 7.94 + 480 Pushmataha........ 15.16 | Ozark .... ......... 8, 22 
10} 27 334] 0.77 + 0.36 HuachucaReservoir.) 2.44 || 2stations.... ...... 0.00 
8 stations ........... 91 dates + Marvell, .... ......| 12.86 | Eureka Springs.....| 8.61 
Mammoth Tank..... 110 20 | Blue Capyon........ 12] 0.57 — 0.72 Monumental........ 7.25 || 40 stations .......... | 0.00 
......... Wagon Wheel Gap. . 239 + Corona ........ 0. 76 
Orange City......... 99 | 3,10 || Molino.............. 17] 486 + 1.29| Fort Meade......... 15. 58 || Johnstown.......... | 0.99 
lawron..... 96 24) Diamond............ 17,18] 4.26 + 1.11 || Waynesboro .. -| 863 || Experiment ........| 2.27 
2 stations 94) 24,26 Waimea, Hawaii 237 4.38$........ Maunawili, Oahu . ‘| 16.78 | Kahului, Maui...... 0.00 
Orofino 95 31 | Forney ........-...- 5] 0.89 — 0.83) Grace....... .. .... | 2.94 stations ........... 
Mount Vernon ..... 92 18 4.05 + 0.05 Mascoutah.... ..... 8.19 | 2.08 
Jeffersonville ....... 91 1,21 lle 
Indians........ | 3-70 — 0.66 | Farmersburg ....... 7.54 || Cambridge City... 2.26 
Kansas Baye. .. 2.48 — 1.90 Columbus........... 6.68 Hill City ........... 0. 20 
Kentucky Padueah............ 93 23 507 + 1.37 Lynville............ 9.58 || Shelbyville.......... 2. 36 
Louisiana 95 3415.19 +1216 Opelousas........... 29.70 || Plain Dealing. .... 6. 26 
Mary laud and Delaware Keedysville, Md ...| 91 14 | Deer Park, Md...... 12] 4.74 + 1.06 | Denton, Md......... 8.05 || Great Falls, Md.. 1. 69 
Michigan 88 13 | Thomaston.......... 1,4] 2.54 — 0.86) Mackiuac Island....| 5.00 Reed City .......... 0. 57 
Minuesota 8 stations........... 89 12 2] 2.14 — 1.26 Willow River...... 3.97 . 
Missiasi ppl 4 stations ........... 91 dates| 5.164 10-85 + 7.02) Columbia........... 22.90 || Tehula ............. 
Missouri 3 stations . 91 Sdates) Bethany ........... 4] 5.56 + 0.87) Koshkonong........ 10.89 || Oregon ............ 
Bear‘ reek.... .... | 92) | Goldbutte 2] 241 —0.25/ Evaus 
Nebraska 98 | 21,22 | Fort Kobinson..... 1] 2.88 — 0.77) Sew wa 7.13 || Nemaha............ 
Nevada ...... 51.8 99| | MeAfees Ranch..... 1] 056 — 0.48| Eure 262 | 5 stations 
New England | 49.9 Waterbury, Conn .| 91 14 | Greeuville, Me...... 29] 3.07 — 6.59 | Hewle ‘yville, ‘Conn..| 5.95 | Cornwall, Vt 
New Jersey 55.4 Belvidere ...... OF 14 | Layton.............. 5.05 + 1.31 | Vineland............ 8.00 | Belvidere .. 
New Mexico . 55.1 Lordsburg 1} 1.42 + 9.23 | Mountainair........ 4.24 || 2 stations .. 
New York . 4 2 || Coeymans ... 93 14 | Griffins Corners... 12] 3.37 0.00 Mount Hope........) 7.31 || Harkness .. 
North Carolina ........ 65.2 |— 23 || Goldsboro 96 | 24| Buck spring........ 19 28) 4.53 — 0.01 | Sapphire............ 7.45 || Graham ..... ...... 
North Dakota.......... 44.0 — 9.8 || Amenia............ — 1.29) Kulm..............| 881 || T. 
54.5 |\— 6.8 || 4stations........... 89 14,23 Sstations........... 243 dates] 3.47 — 0.20 | Columbus Reservoir.) 6,28 Rittman ............ 2.15 
a and Indian | 61.9 |— 6.8 || Hobart, Okla....... 101 16 Harrington, Okla... 4] 5.02 — 0.62 | Idabel, Ind. T....... 1.39 || Brule, Okla......... 1.15 ' 
erritories. | 
Oregon $55.6 2.1 || Grants Pass........ 30 || Silver Lake.........) 1 2] 1.67 — 0,92) Port Orford......... 4.64 0.10 
6.8 nani, Momtrose.. ....... .| 19 12] 208 — 0.93) Philadelphia (c)..../ 6.38 | Seranton............ 1.44 
Porto Rico .............4 75.8 |.......|| Central Aguirre..... 52 |........]) Mariono ............ 3.10 
South Carolina ..........] 70.8 |— 1.4 || Little Mountain ..... 96 + 1.12) Bowman........ $97 || Barksdale .......... 1. 98 
South Dakota .......... 4 48.9 |— 8.4 || Bstativns..... ..... 93 32 | Frederick .......... 1 3] 3.83 + 0.65) Fort Meade......... | 10.95 || Kidder ............. 1,78 
Tennessee .............4 63.4 — 4.3 | Dickson, Dover..... 92 5] 6.3% + 2.70) Dickson ............ 10.56 || Elizabethton . .... 1, 52 
Texas ..... 68.3 |— 5,4 || bagle Pass..........| 107 | 4] 678 + Beaumont .......... 19. 40 0.00 
Utab... 4 52.7 |— 3.1 || St. George .......... 97 cence 1] 2.04 + Alpine ............. 4.30 || Marvsvale .......... 0. 26 
200 0.8 | - 37 |) Arvonia............. 92 19 Burkes Garden..... | 22] 3.54 — 0.47  Doswell 1, 30 
Washington ............1 57.5 |+ 1.7 || Zindel ............. 98 31 | Northport .......... 4] 1.40 —1. 10 | Quiniault........... 5.66 || Coupeville ......... 0.19 
West Virginia 59.0 — 3.4) Sutton.............. | 14 Bayard ............. 24 12] 3.88 —0,16| Terra Alta..... .... 6.387 | Nuttallburg ........ 1. 38 
Wisconsin . 47.7 — Whitehall. ......... 91 | 12,13 || Hayward........... 11 2.40 — 1.39 | Racine.............. .......- | 0.66 
Wyoming . 49 — 4.5) Fort Laramie....... | 201} BlueCap ........... 4 8] 2.38 + 0.36 | Blue Cap............ 9.40 | Green River ........ 
* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 49 stations. [145 stations. 4 
By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 
For description of tables and charts see page 30 of Review for January, 1907. 
| 


4 


235 


MONTHLY WEATHER REVIEW. 
TABLE I.— Climatological data for U. S. Weather Bureau stations, May, 1907. 
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Temperature of the air, in degrees 
Fahrenheit. 
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| ipitatio | 
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Stations. | | 
| 
: 
= 4 - 
| | 
Up. 
Grand Rapids 707 121 162 | 29.22 BO. 038 83 82 18 60 28 #1 41 «3 > 10 8,112 sw. 38 sw. 13 6 15 10 6. | 
668 66 74 29.26 30. .08 9.7'@ & 88); SB 15 | 5,940 28° son. 2% 8 17 9 6. 
734 77 116 29.20 380. 92 58 1464 27 35 429 68 + 0 14 «7, 34 nw. 27 5 16 10 6. 
638 70 120 29.30 30. . 5.5 80 13 58 29 #11 39 «34 43 38 72 —1, 12 ‘8, 37. ow. 27,12 11 8 &. 
614 40 61 29.81 30. .07 7.3 67 31 48 a 1 33'23 36 382 74 + 0. 13 «C7, 40) nw. 9 6 9 16 6. 
Chicago ....... 823 140 310 29.10 30 4 4.9 83 18 59 a“ 3 4 S44 46 42 73 0. 9 11, 40 sw. 12:10 9 12 6. 
Mil waukee..... 681122 1388 29.27 380. . 05 5.4 83 18 56 31.611 89 42 36 68 — 0, 8&8, 13 7 11 5. 
Green Bay...... 617 49 86 29.30 29 7.7 80 13 56 27 «4 38 39 41 36 68) — 0. 9 8, ne. 3,13 15) 7. 
Duluth ......../ 1,188 11 47 28.76 30. 98 & 17 4 6 38 31 31 34 67 — 2. 10 11,459 ne. 48° ne. 13 4 12 15 6. 
North Dakota. 43.8 —10.4 , 6 1.71 —0.7 6.0 
Moorhead........--- 90 8 57 28.99 30.03 + .09 448 —100 80 2856 17 2 34/39 40 9% 75 2.03 mm se. 4 14 13 62 42 
Bismarck .........-. 1,674 8 57 28.24 30.04 + P| 45.4 9.8 77 2 58 183 82 4 38 2 59 1.98 —0.5 38 on. 1 10 10 11 5.6 3.9 
Devils Lake......... 1,482 11 44 28.42 30,02 + 2 AD ........ 48 on. 2 9 1% 9 &3 1.3 
Williston .......... 1,875 14 | 44 28,02 30,08 + .10 15 14 81 42 387 2 58 1 1.0 37.—osién. 8 5 10 16 6.7 0.9 
Valley. 3 — 09 
... 2 —1.7 11 9,798 nw. 40 26 6 10 
St. 837171 179 29.05 29. 1 —21 10 8, 35 
La Crosse .....B..- 29.19 2. 2 —1.0 18 6, 31 $ 
Charles .-. 1, 23,88 3 — 1.9 15 6, 31 
Des Moines ... eee 29.05 29 3] —0.7 6, 47 
29.28 29 8 — 1.3 10 | 5, 28 
29.29 29. 2 06 5, 25 
Cairo 2.59 2. 6 + 3.0 6, 48 ™ 
La Salle......-.B--- 29.42 30. 3 2 
Springfield, ... 29.28 29 2 2 20 6, 33 
eee 29.39 29. at —3.3 12 6, 33 
29.35 29.95 5 + 2.0 11) 7, 39 
3 — 0.6 5.9 
29. 29. 4 11 5,777 se. 31 nw. 2617 4.8 
28. 29. 4 0.5 9 5,238 se, 48 nw. 13 10 12 5.2 
28. 29. 7 +15 14 7,648 se, 31. sos. 13 14 4.6 
28. 20 4 30 12 7 12 6.1 
1 10 7,544 8. 12 15 6 4.6 
28. 29. 3 —1.2 12 9,682 s. 52 on. 17 9 10 6.1 ‘ 
28. 29 1 —2.8 18 7,734 »n. 3% OM. 25 9 7.4 
27. 2 2 05 WW 9,270 n. 37 nw. 16 4°17 6.0 
29 2 —1.2 10 11,082 ne. 52s. 12 6 8&8 6.58 
28. 2 3 18 9,019 nw, 55 6 16 5.9 
Huron 23. 29 3] + 0.6 13 9,468 n. 42. se. 11 10 10 56 
Yankton ..... 28. 29. 4 0.1 117,14 ne. 37 nw. 12 4 2 % 7.9 
3 1.0 61 
oo} & w+. 4 6.0 
coe! & 9 +. 1 7.3 
eo! & 944. 1 5.1 
8, ol +. 5.5 
92 4+. 2 6.5 
& +. 2 6.6 
eal & Oe 7.0 
a+. 2 5.3 
+. 2 5.7 
Middle Slope. 3 6.7 : 
Denver ........-...- 5, 201129 186 2467 29.91 + .07 2 11 6.5 
Pueblo.............. 4,685 80 86 25.21 20.87 + .04 1 11 5.4 T ; 
Concordia .......... 1,898 42 47 | 28.46 29.938 + .02 1 9 5.2 8. 
2,509 44 27.32 29.91 + 2 8 5.3 
Wichita ............ 1,358 78 86 28.52 29.95 + .05 4 12 5.9 T. 
Oklahoma .......... 1,214 10 47 2.64 2.91 + .™” 5 13 6.0 ’ 
Southern Slope. 2 6.9 
Abilene ............ 59 
Amarillo............ 0 3.8 
Dek 3 5.7 
Roswell............- 1 4.7 
Southern Plateau. 0 2.9 
El Paso 0 2.8 
Santa Fe..]........- i 44 | 
Flagstaff .|......... 0 44 
Phoenix ..1......... 0 2.5 
0. 0.8 
ndependence ...... 0. 23 
Maddie Plateau. 48 
BOBO. 0 4.0 
Tonopah. .........-- 0. 4.6 
Winnemucca ...... 0. 3.2 
Salt Lake City ...... 2. 4.8 
1. 6.3 
‘ Grand Junction .... 4, — 1. 5.9 
Northern Plateau. 1. 46 
Baker City.......... 3,471 26. . 95 0. 4.4 
Lewiston ........... 757 29 93 —. og 4.8 
Pocatello ........... 4,477 25. 89 : 1. 4.6 
Spokane ............ 1,929 27. 2. 5. 6) 
Walla Walla....... 1,000 28. —. 3.8 
N. Pae. Coast Reg. 6.0) 
North Head......... 211 11 56 29.81 30.04 .O1 6.8 
Port Crescent....... 258 12 29 29.76 30.04 + .02 6.1 
128185 224 29.91 30.0 + 5.4 
Tacoma............. 218118 120 29.80 30.03 + .01 5.5 
Tatoosh Island...... 7 80.04 + 7.9 
f Portland, Oreg...... 158 68 106 29.85 30.01 — .02 4.5 
Roseburg........... 510 9 57 29.47 30.02 + .O1 26 5.6 
= 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, May, 1907—Continued. 


Elevation of Temperature of the air, in degrees - | > | Precipitation, in Pa 
instruments, | Pressure, in inches. | Fahrenheit. = 2 {aches Wind. 
Bele | : a1 4 = ; 
Mid. Pac. Coast Reg 59.2 |— 70| 0.64 |--1.0 4.9 
62 62 29.99 30.06 + 53. 0.9 64 18 57 46 4 49 14 5O 7 | 82 1. 69 1.1 10 5,477 nw. | 36 8 5 10 16) 6.5 
Mount Tamalpais ... 2,375 11 18 27.52 30.00 27 61 12; 47 | 21 | 47 41) 70!) 0.35 )...... 9 13,167 nw. | 76> nw. | 8 16 7 8 4, 3! 
Point Reyes Light 490; 7 | 18 | 20.44 | 29.96 |....... 61 19 46 1} 49) 11 }.... O11 1.8 5 16,523 nw. | 84 ow. | 3 6 8 17) 6.8) 

cee 332 50 56 | 29.57 29.92 — .038 64.8 —1.7 92/29 45/12 54 34) 55 | 46 | 47 0.75 |—0.6 6 4,567 nw. 2 n | 413 9 4. 4 
Sacramento......... 69106 117 29.87 29.94 -00 63.0 + 06.1 90) 29 73) 47 4 53 31) 54) 47 61 0.10 — 0.9 7,102 | s. 34 onw 8} 21; 9 1:25) 
San Francisco ...... 155 200 204 29.83 30.00 + .0) 56.4 + 6.9 80 26 62 47 2) | 28 51 | 48 79 0.04 — 0.7 4 6,569 w. ow 27,10 17 4 4. 4) 
78 | 88 | 29.84 | 29.99 |. .... 59.0 —1.7 86 26 71 8 47) 40 nw, 15) 4.0) 
Southeast Farallon. . 9 17 | 20.96 | 90.01 |....... 61 19 56, 48 15 51 sane 3 6 11,219 nw. | 54) nw 6 13 12) 6. 8) 

-1 0. 69 0. — 0. 3. 
66.0/— 2.4 93/29 80) 42 12) 52 52 T. 5,108 mw, | 24! nw. | 22/25 2 4) 2.2) 
— 61.4 + 0.9 84 15 70 47 7, 52) 31 54) 50 | 74 0.07 — 0.4 2 | 4,263 | sw. | 28) sw. | 12) 11) 12) 8} 4, 7) 

29. 55 — .01 60.8; 0.0 73) 15 66; 51 14 56) 18) 55 52) 74 0,07 — 0.3 1 | 4,847 | nw. | 22) nw 15| 27, 3} 1) 27) 
San 201 47 29.79 30.01 + .01 56.3 0.4 | 82 14 66 4 47) 38 51 48) 81 0.11 |—0.2 |) 2 4,587 nw 22. «sw | 12,17 6 8 4. 3) 

est ies. | | 
11 6) 20 29.98 29.99 — .01 79.9 90 30 87 «63 1, 73 } 2.34 | se, | 30 n 
oe. 82 48 90 29.90 29.98 — .01 77.9 |— 1.5 | 88 | 29 83 71 28 16 | 73 | 70| 78| 497/+ 0.3 15 8,633 e 29 | se 20 13 13) 5 4.2) 

nama, 
TABLE II.— Climatological record of cooperative observers, May, 1907. 
Temperature.  Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit.) — tion. 
| 
| | | 
3 = 3 
aia), | 28 | lala]. | 
Alabama | Ins. | Ina. Alaska—Cont’ a. ° ° ° Ins. | Ins. Arizona—Cont’d. ° ° ° Ins. | Ins, 
0:0 00 4.14 Fort Egbert 21 49.8 0.40; 0.5 | St. Michnels.............. 80 2 49.6 0.84 T. 
os 92 65.8 10.74 76 62.5 3.93 98 38 66.4 1,58 
90 4 70.1 8. 57 78 22 45.0 1,34 ames 29 53.9) 0.02 
87 46 68.5 9.33 55 20 37.0 0.21 2.0 104 4073.8) T. 
Camp Hill. 91 47 69.4 5.82 76 21 «47.6 0.80 Upper San Pedro......... o4 32) 61.2 | 1.25 
8.21 80 23 | 80.9 |...... 98 50 71.8); 0.02 
Citromellle ... 8S 50 71.4 13.10 Arizona, 0.00 
87 44 68.0 8.44 0.58 91 32. 60.5 «1.00 
88 41 66.7 10.06 Arizona Canal Co. Dam.. 102 45 72.7 0.34 i7 24 «49.41. 69 1.5 
90 42 65.2 8.44 24 2 61.2) 1,67 Arkansas. 
ss. 86 48 70.0 3.35 98 66.3 0.56 40 64.2 8.99 
92 47 71.4 7.86 103 40 70.5 0.50 Arkadelphia 87% 41% 65.4% 9.99 
90 47 72.0[ 9.03 Casa Grande ............. 106 47 76.4 T. 0 
89 40 64.7) 7.19 Chiarsons Mill............ 68 20 42.0 2.00 89 39 63.2 12.25 
Fort Deposit ........... 89 49 7.10 1, 20 84 41 62.6 8.15 
45 67.8! 7.93 40 65.4 0.65 90 42 66.4 | 12.28 
88 44 69.4 7.45 90 54. «75.1 «0.50 86 31. 58.2 9.01 
Greensboro............... 85 49 69.3 8.73 100 40 68.2 6,90) 85 42 66.0 7.76 
7.17 92 48 68.8 0.05 89 39 «66.6 11.30 
86 38 64.7 7.64 6 38 (65.0 0.99 | Clarendon...... 10. 88 
Highland Home.......... 90 49 71.1 7.81 Dudley ville 96 41 65.4 1.60) Conway 86 42 63.5 10.387 
Livingston 49 67.8 10.70 Fort Apache.............. 89 30 59.3 1,24 Des Are 90°, 43> 63.3° 9.20 
Lock No, 4 43 67.0 8.82 Fort Huachuca........... RR 32 59.8 1.80 | Dodd City 91 36 61.9 6,39 
46 72.4) 6.35 Fort Mohave. ... ....... 104 52 78.8 Dutton ... 81 34. (59.4 89 
Madison Station 7 41 65.2, 8.35 | 86 20 50.4 1,30 Eldorado . 90¢ 41 66.6 10.7 
| 6.74 99 73.6 0.02 England 87> 44° 67.44 9.73 
Newbern 47 68.5 10.55 93 41 65.4 (0,83 | Eureka Springs........... 88 35 «6462.0 =5.61 
Oneonta 41 65.3 10.17 Grand Canyon .......... 7i 26 51.7 2.04) 3.0 Fayetteville 83 33 62.0 7.26 
46 70.2 4.49 91 38 (61.5 O58 Forrest City.......... 87 41 64.0 10.30 
Pushmataha ........ .... 88 4668.4 15.16 Huachuca Reservoir...... ...... ...... 244] iwi 88 | 34 63.4) 9.13 
88 39 «63.8 10,23 3 1, 28 | 87 44 66.5 918 
86 41 64.4 6,22 39 «63.6 0.60 91 88 67.0 8.52 
90 47 70.0 880 Keams Canyon. ......... 80 28 61.7 0.59); T Hot Springs.............. 37 63.4 12,09 
ring 88 58 73.4 | 10.70 85 «663.2 «(0.31 89 36 62.6 82 
0 87 44 67.6 8,89 106 «669.8 «0.29. 91 42 66.8 7.95 
6. 08 103 46 72.6 0.56 86 39 62.9 9.74 
Thomasville.............. 87 48 68.6 8.76 Mohawk Summit....... . 107 60 82.6 0,37 88° 39° 67.4¢ 8.44 
45 66.9 9.15 0,88 Lutherville.............. 85 37 62.0 9.27 
88 47 71.6 5,20 90 38 (66.0 4 85 41 62.0 8.05 
Union Springs............ 86 50 70.5 5,87 104 4! 71.1 0.00 Mammoth Springs........ 87 37 60.8 10.09 
47 69.3) 8.59 Phoenix (Ex. Farm)..... 101 46 71.8 0,22 Marked Tree... ..... 7.3 
37 64.8 6.94 Picacho 70 82.4 0.50 86 43 65.8 12.86 
Wetumpks.......... .... 8&8 46 70.0 5.67 0. 08 88 45 66.5 7.40 
Alaska. Prescott ‘ ites 87 26 «454.6 0.35 80 34 «(59.3 12,19 
Chestochina......... 21 | 50.2; T. 47 63.0 0.72) | Mount Nebo..............; 88 86 660.8 11.16 
Copper Center............ 85 81 | GR, 28 (55.4 (1.50 | Newport. 00005] 88 al | 68.9 7.52 | 
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| Temperature. Precipita- Temperature. Precipita- 
— | (Fahrenheit. ) | (Fahrenheit. ) tion. 
| | 
Stations. i Stations. ‘ Stations. 3. 
a 
| | La | 
| Ins. | California—Cont’ d. | nt’ | ° 
10725 | 87 
10. 75 nee ) 
10, 66 83 
5.79 90 
8. 76 ol 74 
; Texarkana. 8. 61 | pe 78 1. 57 3.0 
Warren 10,31 | nfield... 3.00 39.5 
11, 25 | 83 19 49.0 1,64 4 
” 10. 25 | 64 1| 36.0 4.32) 57.8 
11,45 87 24 | 53.1 2.72 
Cudsfornia. 18 | 52.9 . 
 @ 61. ' Leos 1.0 
57 98 4) | 64.4 0.5 
Bakersfield. ............-| 97 82 | 
Bear Valley 86 
Blocksburg..............-| 86 90 
Blue Canyon ............ 7 a4 ane 
Branscomb...............| 85 | 13 
Brush Creek ...........-.| 94 
Butte Valley ............. 
Calexico 
Campbell. ......... 
Cedarville. 
| 
Cloverdale. 
Crescent City.......... 
Crockers........ 
Dimond ..... | 
Dobbing..... 
Elmwood..... 
Elsinore...... 
Emigrant Gap 
Escondido. ... 
Folsom....... 
Fordyce...... 
Fort Koss.... Di 
Gold Run .... | 
87 29 | 53. 37 | 59. | 10 3.0 
0060 one Upperlake ...............| 9 40 | 61. Ze 
Healdsburg 99 | 389) 62 || 95] 4 Bridgeport ...............| 81 | 5&6 
106 51 | 75 0 35 28 | 57.4 
87 | 57. 0 34 87) 27 51.9 
102; 57/77. 0 Wheatiand...............) 43 27/626 
89 87 | 60.7 | 28 | 52.8 
id 83 | 29 27 | 50.7 
92| 41 | 60.0 | Waterbury ......, 27 | 53.9 | 
75 28 | 48.0) ccs. 21 | | West Cornwall... 23 | 49.1 1.0 
98 39 | 65.3 5 Delaware. 
96 42 | 67.4 14 Delaware Citgmy......... .. savas 
Lick Observat: 72| 20 case. 34 | 58.7 | 
Livermore. ... 92 39 | 60.4) Breckenridge............. | 21.5 || Milford 37 | 59.9 
92 42 | 68.0) Buena Vista.............. 15 8&0 || Millsboro................ 35 | 56.6 
Lone Pine..... 88/ 61.1 | Burlington............... 21 | omens 82 | 57.4 | 
Los Gatos ...., 89) 40) 59.4) } | || Seaford .................- 36 | 58.0 
Lowe Observat 29 | 54. District of Columbia. 
82) 88) 5.8 | 145 
(| 9 51 | 70.6 | F 
| 98) 42/| 65.0) T. || Apalachicola .....,. 
| 6.0 || Bartow...........]. 
92; 40 63.4 Brooksville ......1. 
6 | 71.8 4.2 || Carrabelle......... 
45) 684 | | 638 
87! 42! 6.4 65.8 
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Temperature. Precipita- Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tia 
Stations. s | ae Stations. s | as Stations. las 
: | ag | | 78 
| o | | Ins. Georgia—Cont’d ° ° | Ins. | Ins Illinois—Cont’ a. ° ° ° Ins. | Ine, 
93 59 | 78.8 )|....... Ramsey 86 42 | 67.7 | 6.63 Kishwaukee ............. 85 26 | 52.6 | 2.90 0.5 
92 57 | 75.6 5.08 | Rome ...... é 92 41 | 67.9 | 7.00 86 27| 51.7 | 261 1.0 
Fenholloway............. 95 50 74.8 6.31 || St. Geomge... .... 90 55 | 73.8 | 4.68 84 27 | 56.4; 2.75) T. 
Fernandina .............. 90 5674.4 3.18 52 | 74.2 | 4.82 84 22 | 51.9 | 3.23 1,0 
87 67 78.8) 1.34 91 50 | 73.2 | 6.60 84 32 | 57.6 | 5.54) T. 
95 «15.58 Statesboro................ 92 50 | 72.5 | 4.58 2. 65 
Fort Myers.............. 93 59 78.2 6.46 89 45 | 70.1 5. 08 Martinsville.........:.... 5.08 
Fort Pierce 92 59 | 77.0 4.77) 86 42 67.8 | 4.29 Mascoutah................ 82 | 60.8 | 8.19 
Gainesville.............. 94, 76.8) 3.91 || Toccoa .......... 83 43 | 64.9) 4,32 Minonk ......... 84 26 55.7) 4,14 0.8 
95 48 | 74.4) 3.03 Monmouth 87 27 | 57.0; 279) T. 
Huntington .............. o4 58 | 76.5 |) 7.15 50 | 71.6 | 5.83 Morrison ...... 27 | 53.9) 6.08 
Hypoluxo................ 90| 65 | 78.6) 358 | Washington .............. 85 | 50 | 68.5) 3.35 Morrisonville ........... 84| 56.8! 3.28 
Johnstown .............. 92 | 73.8) 0.99 | Waycross 9 | 50 | 74.6) 4.28 Carmel. 3. 80 
50 | 77.4) 3.89) Waynesboro.............. 87 49 | 70.4 8.68 Mount Vernon ........... 92 34 61.2 | 4.39 
92 52 | 75.2 | 3.65) Westpoint ........... 47 | 68.7 | 4.63 New Burnside............ 87 83 | 60.6 4.85 
Macclenny 91 49 74.0) 7.47 | Woodbury 88] 43) 68.2) 4,81 Ottawa .......... 85 | 80 56.0) 4.84 
93 53 | 75.2 | 2.07 | Idaho. Palestine 86 | 34/597) 4.15 
94 61 77.3) 4.91 80 22 | 53.6 | 0.68 85 29 | 57.0 | 3.78 
o4 60 | 77.1 | 2.54 American Falls .......... 81 28 | 52.6 0.59 84>) 58.45) 2,53 
Marianna,..............-- 90 50 | 732) 3.17 | 80 26 | 51.8 | 0.92 2. 08 
Merritts Island........... 90 64 | 77.2| 3.75 || Bonners Ferry........... 84 28 | 55.0 | 1.67 Philo. .. 88 30 | 55.8 | 3.43 
91 66 79.8 3.41 | 57.0°) 0.47 83 29 | 56.8 | 3.28 0.5 
92 74 24/446) 1.44) T 86 35 | 61.8 | 7.07 
90 50°) 73.5") 5.88 90 32 | 58.8 | 0.26 83 26 | 51.2) 4.29 0.7 
Mount Pleasant .......... 95 50 | 74.2) 5.08 | 0. 21 84 35 | 58.9) 6.71 
. secs 91) 588 74.4) 3.69 | || Chesterfield .............. 79 25 | 50.5) 0.85; T 84 80 | 57.6 | 3.66 
96 | 57 77.2) 93 | 29 | 56.7/| 0.80 Charles 85| 27 | 62.4) 415| T. 
Orange City.............. 99 77.8) 5.00. 74 25 | 47.1 | 0.32 OD 89 35 | 62.0) 5.08 
97 5679.0 2.75 72 21 | 45.2; 2.40 8.0 85 29 | 55.0/ 3.70; T 
95 55 76.2 4.90 | 83 29 | 55.6 | 0.04 Sullivan ......... 88 29 | 57.6 | 24 
95 53 | 76.6 | 8.72 | 89 29 | 58.5 | 0.08 88 34 59.8) 5.40 
944) 534) 77.04, 4,03 | 82 16 | 46.6 | 0.69 85 27 | 54.9) 5.65 1.0 
St. Andrew .............. 91 52 74.3) 5.42) 89 | 64.4) T. 84 30 | 54.4) 5.04 
St. Augustine ............ 91 57 74.9 4.07 | Grace ..... 834 234) 50.89) 2.94 86 31 | 59.9 3.82 
57 | 77.5 | 5.32 80 | * 86 29 | 55.7) 4.18) T. 
Switzerland .............. 91° Ze 74.7" 3.60 | Hot Springs.............. 85 29 | 58.2) 0.06 
Tallahassee............... 88 5374.0) 3.85 82 27 | 52.0) 1.51 Windsor. 30 | 57.6 | 3.82 
Tarpon Springs .......... 93 ‘4 76.3 | 2.38 20 43.8) 1.52 0.2 || Winnebago............... 84 25 | 51.8; 3.20 2.0 
Tituaville 93 58 | 75.8) 7.90 80 | 29 53.8) 2.00 Vork ville 85 26 | 53.0) 4.60 2.0 
92 49 74.4 5.00 75 26 | 45.3) 1.99 82 24) 51.6) 3.45 0.2 
77 23 | 466)| 1.28 1,1 Indiana, 
Abbe ille.......... 2. 69 74 22; 49.2) 0.76) T. Anderson .............++- 83 $2 | 56.2 | 2.8 
85 45 66.6 5,88 25 | 50.3 | 0.85 82 27 | 62.4) 418 0.5 
51) 75.1) 3.15 Milner 814) 274) 54.84) 0.70 82 26 | 61.1] 4.95/...... 
93 5172.2) 3.41 Moscow ..... 87 36 | 46.2) O81 85 33 | 58.0) 4.58 
92 50 | 72.6 3.38 Mountain Home ......... 85 2; | 56.8) Bloomington ............. 85 36 | 58.9 | 3.98 
Athens........... os 85 49 | 68.4 2.87 85 24 | 52.0); 1.02 81 29) 54.6) 
Bainbridge............... 93 45 74.0 > 2.88 82>; 0.73 Butlerville ............... 85 32 | 58.1 2. 54 
93 50 | 74.2| 2.68; NevensRanch ...........)...... T. Cambridge City .......... 83 29 | 54.0] 2.27 
co 89 46 GT 80 30 | 53.0 | 0.81 87 81 | 57.6 | 2.62 
91 54 (73.2 | 3.66 95 82 | 58.8 | 1.37 Connersville ............. 85 30 | 57.0} 2.70 
scans 3.74 89 31 | 59.0 | 0.18 Crawfordsville ........... 88 80 | 57.0 |....... 
650000 87 47 68.6) 4.17 93 34 | 57.8 | 1.64 28 | 54.8) 2.87 
4.91 Sande Elkhart ......... we 83 30 | 55.0 | 5.57) T. 
x3 80 | 54.1) 2,838 Eminence 84 33 | 57.4 | 3.78 
Carrollton. . 83 44° 66.0) 3.95 84 28 | 54.1 | 0.77 Farmersburg............. 85 34 58.0 | 7.54 
Clayton ‘ 84 41 63.4) 4.51 84 30 | 55.0 | 0.84 Farmland .... 84 30 | 54.4 | 3.68 
Columbus .. 89 peered) 0.87 Fort Wayne... 84 29 54.0) 3.31 
rdele..... 83 53 | 70.4 3.24 82 24 51.8 | 0.52 Franklin... 87 80 | 57.8 | 4.26 
Covington. . 67. | 1, 88 2.2 || Greenfield 85 34 | 57.5 | 3.16 
Cuthbert... 90 49 | 72.8, 2.79 82 27 | 54.2 | 0.93 Greensburg . 89 83 | 58.2 2.82 
96 51 | 74.6) 2.50) T 25] 51. 1.05 |...... Hammond .... 84 28 53.0) 38.70 2.0 
82 38 | 62.2) 6.78 79 25 | 50.0 | 2.33 1.0 || Holland........... oat 36 62.4 | 3.78 
4.12 Lilinois. Huntington .............- 80 80 54.6) 267) T. 
91 51 | 72.2) 4.07 Albion........ 33 | 61.0 | 4,12 91 86 62.4) 4.60 
Eastman 95 52 | 74.8 |) 3.03 & 27 | 55.3] 5.13) T. 28 546) 4,02) T. 
46 | 70.0 | 2.76 Alexander ................ 86 29 | 57.4 | 2.38 82 29 54.5 3.15 
47 | 69.6 2.68 23 | 51.0) 5.979) T. Lafayette 82 81 55.1 | 
Experiment.............. 86 46 68.6 2.27 82 24) 52.3) 5.10 0.5 || Laporte ..... 82 27 (51.5 | 4,72) T. 
Fitegerald ............... 94 52 | 73.8 | 3.48 84 28 | 55.4) 2.75) T Lima......... 81 27 | 51.6 | 4.55 0.5 
93 4872.6 4.12 27 | 52.4) 4.90 1.3 || Logansport..............-| 85 30 55.8 | 4.07 
Fort Gaines .............. 90 51 | 72.7) 3.10 88 34 | 62.2) 5.30 Marengo .......-... 86 33 | 60.1 | 4.10 
Gainesville............... 86 46 | 66.1 4.02 Bloomin 86 26 | 56.6 | 285) T. Marion ......... 28 | 65.2 | 2.385) T. 
84 44 67.2 5.77 Bushnell ...... | 86 28 | 56.7 | 2.62 Markle...... 82 27 | 54.6) 3.30] 'T. 
Glenville ....... 93 53 73.4) 3.68 Cambridge ..............., 85 | 27| 548] 4.15/ T. Mauzy 85 | 380 | 56.2) 2.36 
Greenbush ............... &3 44 65.1 7.63 Carlinville 29 58.4) 4.36 Moores Hill..............| 84 83 | 58.2) 2.84 
Greensboro.............-. 90 60 | 70.1 | 274 3.81 Mount Vernon ........... 86 | 32/| 61.8) 5.02 
45 69.5 2,15 Carrollton. | 88 22 | 57.7 | 3,70 Northfield.........-...... 84 27 | 53.9 | 3.78 
48 70.4) 3.88 Charleston ............... | 85) 80) 57.7) 2.79 85] 86/508) 2.88 
90 52 | 73.0) 3.25 . 91 36 | 62.6 | 5.48 Princeton ..... 87 85 60.4) 4.46 
Lisbon ...... 93 | 47/71.0) 4.44 Cisne...... 83 | 61.3) 5.40 Rensselaer .............. | 83 | 28 55.8| 4.40 
Lost Mountain ........... 42 | 67.2 | 5.36 Coatsburg......... 87| 26 | 57.0) 2.14) T Richmond............... 30 56.0) 2.79 
89 51 | 70.9 4.33 Cobden... .. 87 36 | 60.9 | 5.44 Rochester 80 30 55.0 | 4.20 
87 45 | 69.2) 3.97 Colchester................| 85 28 | 56.8) 2.33) T Rockville ..... 84 82 56.8 | 4,16 
Marshallville............. 91 49 71.9| 5.05 26 | 55.3) 3.13 0.5 || ............ 90; 35 63.0) 4.04 
~ 95 50 748) 4.69 Equality ................., 89 34 | 62.2 | 6.47 Salamonia...... 84 29 54.4 | 2.58 
Milledgeville............. 93 46 | 70.9 | 4 28 (OF 33 | 59.2) 4.02 30 58.8 | 3.72 
66000 93 47° 72.1 | 6.07 Friendgrove .............. 85 36 | 59.9 | 4.69 Scottsburg. 88 35 61.0) 3,11 
Monticello ............... 0 47 70.4 2.55 82 30 | 58.0 | 4.08 South Bend ..............| 80 26 «61.9| 418 1,0 
Morgan 88) 52/722) 88 | 90/588 | 3.35 Syracuse 81 | 28 640) 4.62| T. 
Newnan 5.26 Halfway 61.0) 4.58 erre Haute ............. 85| 34 59.3) 
5. 25 Havana 89 30 | 59.7) 2.54 Veedersburg .......-.....| 85 30 | 67.2 | 5.18 
Point Peter .............. 89 | 42 6&3) 2.86 Henry 88) 28/568) 8.65) T. 86) 85 | 59.5) 230) T. 
48 72.1) 257 Hoo 28 | 55.2 | 3.28 89 60.2) 8.24 
Quitman . ................ 5374.1! 5.04 85 28 3.82! 4.5 Washington..............) 86 85 | 69.1) 2,58 
33——5 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahreuheit. ) tion. (Fahrenheit. ) tion. 
| | 
| 
| 
HELE HELE 
Indiana—Cont' d. | | | Towa—Cont’d. | Ins. | Ins. Kansas—Cont’d. | | Ins. 
Worthington ............- || Mount Pleasant... . T. T. 
Indian Territory Mount Vernon ......, 1.4 Bp: 
BED. 0006.00 || | Mackeville .............-- 
Ardmore .... Muscatine.........., 
Calvin ..... Nevada............. 
Durant...... New Hamp 1.0 | 4 i 
Fairland ..., Newton.... T. || Manhattan Agr. College. . 1 
Fort Gibson Northwood 0.4 || Minneapoli ee | 4 | - 
— | Odebolt | Moran... | 
Holdenville . Neosho ay 
|| Onawa..... Ness City. 
|| Oskaloosa... | Norton..., 56.6 | | 4.5 
q Norwich . 60. 2 | 
| Oberlin... | 40 
liey Olathe. .... pes 57.8 4.0 
Osage City 58.4 
Alester | Oswego.... 59. 8 
Ottawa... 58.0 T. 
58. 2 | 
57.9 | 20 
Falls .. 56.8 | | 1.6 
Towa. | 58. 5 | | 
57.8 | | 3.0 
59. 2 | | 
57.0 | | 0.5 
59. 5 | 1.0 
57.2 | 3.0 
59.4 
58.6 | 
58, 0.5 
58.5 4.0 
20 ‘ 57.3 | 1.0 
21 ‘ meee 2.0 
' 19 ‘ 55.5 | 1,5 
22 T. 60.2 
25 ‘ 1.0 60. 2 
21 1.0 ’ 
19 | T. | 60. 6 
T. || 60. 8 | 
18 60. 8 
27 1.0 || 61.8 | 
19 1.0 2.0 |} 61.4) 
22 | 64.6 | 
26 | | 61.4 
Junction ......| 27 0.2 5776) 62.9 
23 1.5 97) 59.5) 4 63.7 | 
21 3.0 94) 25/599! 1. 63.0 | 
23 0.4 90 23 59.0) L 3.0 || 61.4 | 
?. 92| 2/565) 0.6 || 60. 6 
17*| 52. 0» 23 || 1) 3) | 61.0 
21) 54.5 T 1. 1.0 61.0 | 
17 | 50.8 amt 62.9 | 
1.0 smo | 1. ( 60.0 | 
21 52.8 9.5 | 5f |} 1.13) LOWE sonnel 
23 (57.0 | 46 5 1.38 | T. 60. 6 
21 | 48.9 | 64 | 8.03 I 62.2 
18 51.0 | 0.6 || Coolidge... 5 1.34) T. 60. 8 
gece. 22 49.2 | | || Cottonwood F 5 2.68; 0.3) 1 62.6 
21 (51.4 | T. Cunningham....... 58.8 | 2.30, T I 61,8° 
Dresden ............. 55.8) 1.13 8.0 61.9 
18 | 62.2) Eldorado............ 59.4 3.98/ T. N 62.0 
22 | 52.0) 0.8 || Ellsworth ........... 58.1) 1.44) 1.2 || 62.8 
peguisseeccscoce 21 | 62.1 | 1.0 || Emporia ............ 59.4) 3.49 1.0 || 60. 8 as 
Greenfield... ............. 26 | 55.3 | 60.0) 1.29 1.0 60.4 
Grimmell 22 | 54.8 | 1.5 || Eskridge............ 58.38 | 2.14/ 2.0 60. 0 
Grundy Center........... 20 | 52.4 EBureka.............. 3. 96 64.6 | 
22 52.0 Fall River........... 3. 43 | 62.4 | j 
46 25 | 55.0 | 1.0 || Farnsworth ......... 1.47} 2.0 || 58. 8 | | 
co 19 | 58.6 Forest Hill...... ... 0. 95 2.5 | 58.8 | 
2 52.8 Fort Scott............., 5. 39 60. 2 | | 
Independence ............ 21 | 52.2 Frankfort ............., 1.38) 3.0 || 58. 8 
Indianola ................ 25 55.0 Garden City ......... . 2. 44 61.8 
22 | 50.9 3.84 T. 61. Oe 
Iowa City 55 | 58.5 1.72| 51.5 
18 | 51.2 || Greensburg............, 2.43 T. jamstown...... 4 
19 | 54.2 Grenola 8.43 Louisiana. 
3/83 1.0 || Hanover ............... 1.78 4.2 | Abbeville ...... ......... 
pabecter 25 | 56.1 22 || Harrison............... 1.13 4.0 | Alexandria .............. } 
2.0 0. 83 1.0 || Amite 
21 | 62.6 | 0.20 1.5 || Baton Rouge............. 
17 | 52.4 | T. 2. 45 
25 | 55.8 1.0 3.34 T. Cameron 
26 (56.1 8.0 || Hutchinson .............. 2. 82 0.5 || Cheneyville.............. 
06 epee 27 | 55.6 (ndependence............ 4.11 Clinton 
21 | 54.8 ?. Jetmore..... 1, 66 
20 | 53.1 T. La Crosse. 1.65) T. Donal wille........... 
abe 24 «51.4 Lakin.... hoes onal 1.61 Farmerville.............. 
24 | 55.8 1.0 |) Lebanon. . 0.90! 1.0!) Franklin 
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Temperature. | Precipita- | Temperature. | Precipita- | Temperature, | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tea. (Fahrenheit. ) tion 
| 
Stations, | stations | stations. 12. 
| 
Louisiana—Cont’d. e Ins. | Ins. Massachusetts—Cont’d. Ins. | Ins. —Cont’d. Ins. | Ins. 
Grand 90 45 | 67.8) 7.15 | 80 $1 | 53.9) 2.58 ]...... | Saginaw (W.S.).......... 83 24 | 50.6 | 1.76 0.8 
Grand Coteau 90 50 | 71.8 25.67 Middleboro 83 29 | 51.2) 3.47 St. Ignace.... -| 68 27 | 42.0) 3.91 3.0 
Houma...... 90 | 73.8 13.45 Monson ...... 27) T. || 0.69 2.0 
Jennings...... 87 50 | 71.0 21,73 | New Bedford 75 34 | 51.4/...... 83 
Lafayet 88 49) 71.0 22.74 | Plymouth... 82 30 | 51.2 | 3.48 82 81 | 50.4) 4.33 
Lakeside 88 51 | 72.2 | 20.07 2.81 85 24 51.6 | 2,18 1.0 
Lawrence... 89-4557 | 73.4 10.05 | Provincetown . 72; 35 | 50.0) 3.81 82) 2 47.2) 279) T. 
6. 96 Somerset 82 30 | 54.1 | 3.88 70 10 | 41.4) 3.95 5.0 
ille .... 87 52 | 70.6 19.90 2. 78 83 26 | 51.4) 2.76 8.0 
Monroe ..... 88 50 | 69.6 7.83 ‘sobs | 82) 29/510) 415 77| 284, 20 
New Iberia. . 86 54 | 72.6 17.22 8 27 82 $2 | 51.0; 1.85) T. 
oe 92 5O | 72.2 29.70 Westboro 87 29 | 54.0) 3.74) T. 81 25 | 51.6) 3.38) T. 
ain Dealing . 90 42 | 67.6 6.26 3.55 82 26 | 51.8 | 1.95 
Rayne ..... .. 88 80 | 721 | 23.17 Williamstown .... ....... 8$ | 27/508) 0.2 || West 1.31 T. 
Reserve ... 95 55 | 74.0 | 13.69 T. 68 4.0 
Robeline 91 43 68.6 10.15 Worcester ..............- 87 29 | 52.4) 2.72) T. 63 24 | 38.2; 4.20 7.2 
88 40 | 68.0) ..... Michigan. 79 17 | 43.1 | 2,91 5.0 
Schriever ..... 90 51 | 73.5 15. 08 83 25 | 52.2 | 3.43 1.0 | Ypsilanti................. 81 26 | 51.2 2.92 1,0 
Southern University 15.18 cultural College. .. 81| 27/61.2| 222) 02 
Experimentstation. 88 57 | 73.3 14.56 00.00 88°) 206) 46.26)....... 1.0 | Albert Lea ............... 23 | 49.6) 1.42 T. 
Sugartown . 87 49 | 70.4 21.50 81 24 | 50.2) 1.79 1.0 | Alexandria .............. 76 18 | 44.5 | 2,27 3.0 
Maine. 81 27 | 49.3 | 2.82 0.2 | Anmgus........ 42.8 | 0.71 
Bar Harbor..............- 75 29 | 47.2; 290 26 | 50.2) 2.46 3.0 73 15 | 1.00 6.0 
48.5 T. Mountain . ......... 80 25 | 49.0) 2.81 2.6 || Beardsley ................ $b cc 2.15 3.8 
De 75 25 | 48.7 1.30 2.0 Battlocresk suse 85 31) 54.4) 2.66 T. Bird Island .............. 85 20 | 48.1 | 3.01 5.1 
75 29 | 49.2 2. 62 0.5 83 26 | 49.0) 1.35 1.0 | Backduck,. 73 14 | 42.0) 0.89 0.2 
Farmington .............. 81 27 | 49.0) 2.57 80 25 | 48.8 | 2.67 4.3 | Caledonia................ 82 22; 50.2) 2.16) T. 
Gardiner 70 29 | 48.8; 2.48)...... | Big Rapids............... 79 23 | 49.0) 2.10 RO 72 20 | 44.8) 1.48 1.0 
44.60) 2.54 68 17 | 41.2 | 3.37 1.0 | Collegeville .............. 83 20 | 46.7 | 2.63 2.5 
74 21} 47.2 1.00 Bloomingdale ............ 84 24 | 52.4) 227) T. Crookston .. 75 14/| 42.8; 0.98 T 
Lewiswon 31 49.4) 211 x 65 21 | 38.8 | 4.08 16 | 42.5 | 2.82 1.8 
81 28 | 49.0/ 2.83/...... Cassopolis 81 28 | 52.4) 4.50 83 23) 48.0) 24, T. 
72 25 | 45.8 2.40 1.0 || Charlevoix .......... .... 75 22 | 43.8 0.70 4.0 || 86 21 | 47.2; 1.39) T. 
Millinocket............... 83 26 | 49.8 2.60/...... 85 25 | 50.5 | 1.86 Farmington.............. 86 21 | 48.0) 1,75 3.1 
North Bridgton .......... 80 28 | 2.21 1.0 || Chatham ................. 67 16 | 38.8 | 1.73 2.6 | Fergus Falls.............. 77 20 | 46.0 | 1.93 8.2 
. 74 26 | 46.0 1.90 1.0 | Cheboygan 65 22 | 43.2) 2.18 4.0 Fort Ripley .............. 80 15 | 46.4 | 2.97 4.0 
75 S71 1.98 |. 73 24 | 51.2/ 2.88, T 86 29 | 47.8 | 3,24 2.0 
68 20 45.6 2.05 )|...... 82 25 | 52.6) 3.10 1.5 | Grand Meadow........... 87 20 | 47.6) 1.24)...... 
Rumford Falls ........... 77 30 48.2 1.84 2.0 | meord...... 82 25 | 51.4) 3.32 2.5 || 74 13 | 42.8) 0.39 T 
242] 0.8 || Deer 63| 18/396] 350| 3.5 | 80| 17/434) 1.38 ...... 
Van Buren............... 72 25 | 45.2 0.90 57 25 | 40.4 | 3.69 7.0 || 80 16 | 45.1 | 3.42 
75 24/ 48.2 2.68)...... on & 26 | 52.6 | 2,94 2.6 50 18 | 33.0) 1.05 
M Eagle Harbor............. 56 22 | 38.6 | 3.92 6.5 || Lake Crystal...... ..... 88 24/491) 270 T. 
Annapolis .... 80 41 | 58.0 8.02 East Tawas .............. 82 20 | 44.8) 1.75 Leech Lake............... 73 12 | 39.6 | 3.59 -7.6 
Bachmans Valley......... 844-29 | 57.5% 4.59 84 26 | 46.7) 1.71) T. Little Falls.. 81 18 | 45.0 2.89 4.2 
mbridge 88 61.3 7.74 82 27 | 49.6 | 2.21 2.0 Long Prairie .. 79 14 | 45.3 | 2.03 6.0 
Cheltenham .............. 84 36) 58.1 4.51 Frankfort 63 26 | 44.8 3.56 6.0 89 22 | 3.36 1.5 
Chestertown..............| 80 58.4 6.72 1.83 6.0 || Lynd... 86| 16) 45.0) 205) 6.5 
Chewsville ..............- 85 28 | 56.2 3,40 Grand Marais............ 57 22 | 38.4 | 3.85 3.0 87 20 | 46.8 | 2.72 2.6 
86 85 27 | 52.0 | 3.55 84 17 | 47.4 2.78 8.0 
Coleman . 82 35 | 58.8 4.52 81 25 | 51.0) 3.06 3.0 | Minneapolis.............. 85 21 | 46.8 | 2.37 11 
College eepark (Md. Ex. Sta.)) 85 30 58.8 3.44 Grayling 20 | 47.0 | 2.27 5.2 | Montevideo .............. 86 20 | 47.6 | 2.62 4.2 
| 5.78 84 25 | 49.6) 3.96 T. 81 15 | 48.8 | 3.68 2.8 
| 4.60 Harbor Beach............ 82 26 | 46.2 | 2.00 80 18 | 45.9 | 1.92, 68 
-. 33 | 57.4 3.42 20 | 48.4) 1.65) T. | Mount Iron .............. 70 15 | 40.1 | 2.09 9.0 
79 23/524) 4.59 Harrisville............... 83 19 | 43.6) T. New London ............. 85 16 | 44.4) 1.90 
85 34 59.0, 8.05 co cscs 83 20 | 47.0 | 0.92 2.0 New Richland............ 85 22 48.9) 0.95 T. 
79 37 | 58.6 | 6.53 2. 42 83.5 || Now 88 23 | 18.5) 2.04 0.3 
Fallston. 80 31 | 56.4) 3.28 Hillsdale . 81 25 | 50.3 | 3.31 1.0 | Park Rapids. .. 79 18 | 43.2); 3.11 5.1 
Frederick 87 84. | 59.4 3.68 83 | 21 50.8) 234) 2.0 | Pine River......... 77 10 | 43.0 | 3.92 7.5 
| 4.42 2450.6) 244 2.5 | Pipestone................ 86 23 | 48.4 | 1.58 0.2 
Grantaville .............. 81 26 | 53.5 4. 16 Humboldt ............... 62 13 | 37.9 | 2.45 2.0 | Pokegama Falls.......... 74 14 | 41.8 | 2.57 6.5 
Great Falls............... 87 30) 59.4 1.59 fron Mountain ........... 68 20 | 44.3) 2.19; T. 76 15 | 48.3 2,18 |...... 
Harney 2.78 14 | 42.5 | 4,12 2.0 | Redwing.... 82 27 | 49.6 | 0.81 
84 39 | 57.1 5.42 72 16 | 0.68 0.5 | Redw 89 22 | 49.1 | 3.10 4.3 
Keedysville .............. 9 «31 | 3.31 és 47| 23 | 36.4) 1.71) 4.0 0.73 
Lake Montebello. . 35 | 56.8 3.06 80 20 | 47.2) 1.75 4.0 | St. Charles............... 85 17 | 49.2) 1.71) T. 
‘ 87 32 | 59.2, 3.63 84 26 | 53.4 | 2.74) T. 83 18 | 47.2; 3.58 |...... 
Monrovia .... ........... 86 32 | 58.2 2.84 casted 82 25 | 48.4) 1.78 3.5 || St. Peter.. ... 214) 45.8¢| 2.33 ~ 
Mount St. Marys College. .|...... | 3.88 Kalamazoo............... 50.0¢) 2.87 1.0 Lake Dam.........| 74 18 | 43.4) 2.99/ 3.5 
os 83 25 | 53.2) 5.19 co 82 26 51.8 | 2.40 2.0 | Shakopee ................ 85 20 | 48.4) 2.43 T. 
Pocomoke City ........... 85 40 | 60.7 3.95 84 26 | 50.2 | 2.46 0.5 Stephens Mines .......... 68 12 | 89.6 
Portobello................ 85 38 61.5 5,67 2.000000 =264) 46.64) 3.59) T. Two Harbors............. 70 15 | 40.8 | 1.84 3.0 
Princess Anne ........... 82 36 | 58.7 5.59 Macinac Island........... 56 26 38.6 | 5.00 6.0 | 87 22 | 61.1 1.12| T. 
87) 36/59.9 5.45 Mackinaw.............. ok T. | Wadena..... 74| 17/436) 2.17) 35 
Solomons............ «+. 83 42 60.5 4.60 Mancelona .............++ 79 20 | 45.9) 1.05 4.0 Willow River. . 76 12 | 40.8 | 3.97 2.0 
Sudlersville 84 Manistee ............. 78") 803) | Windam....... 85 49.4, 253 0.3 
Takoma Park 86 35 58.4 4.05 Maple Ridge . 67 17 | 41.6 | 289 ...... | Winnebago.. 89 23 | 49.0) 2.50, T. 
Taneytown 87 30 | 56.8 2.63 Marlboro.. 79*| 20¢ 49.4e) 1.80; T. | Win nebegoshish . 72 16 | 41.8 | 2.28 8.5 
an Bibber .. B4 | 57.6 8,48 Menominee 76 44.3) 218 1.5 | Winona....... 85 | 27 50.1) 1.76 
Westernport 89 29 | 58.6 4.06 Montague . 77 26 49.1) 1.74 1.0 | Worthington .. --| 82 22 | 46.4) 2,31 
k 83 3460.1 4.34 Morenci........ 82 26 | 52.0 | 3.86 1.2 || Zumbrota ................ 85 19 | 48.2) 1.13 
Massachusetts. Mount Clemens 80 25 48.0 | 3.69 1.5 
Amherst. .... 90 2 51.7) 4.02) T. Mount Pleasant 834) 22 | 47.8) 2.25 |...... || Aberdeem ............... 87 43 | 66.4 | 10.48 
Bedford ........ 82 30 51.4) 3.24) T. Muskego 73 | 49.0) 1.99| T. Agricultural 90; 44! 68.2) 9.06) 
Bluehill (summi 80-29 | 49.5) 3.39 1.0 || Old Mission 2/442) 285) Austin. 91 40 | 66.0) 
Chestnuthill . 82 82 | 53.7) 4.06 Olivet... 79 26 | 50.8 | 2.67 2.0 | Batesville... 88 43 66.6) 7.84 
Concord... 82 28 | 50.6 3.31 | T. Omer... 82 18 | 46.4) 1.24) T. Bay St. Louis 86 51 | 72.8) 9.81. 
Fallriver. 79| 81/612) 411/...... Ovid.... 83 25 | 60.8 | 2.11 0.5 | Be — 87 42 | 66.9 | 8.36. 
Fitchbu 8 51.8 2. 54 |...... Owosso. 24° 50.6f; T. Biloxi ...... 91 53 | 74.2 | 9.07 
Framingham 8 29/51.4 3.58 Petoske 68 20 | 44.1) 1.18) 10.0 Bosueville 85 42 | 64,0 | 10.10 
Groton ..... 838 27: | 50.7, 3.06| T. Plymou 83 | 23 49.9) 2.50 | Brookhaven . 90 | 44 69.2 | 14.62 
Port Austin 83 90 | 46,2 |....... 88 | 45 | 68.6)| 6.44 
3.14 Powers ..... 65 17 | 39.5 |.......|...... || 86 42 | 65.4 8.97. 
Lawrence 82 62.0; T Reed City 80°; 20°) 47.4°) 0.57 1,0 Columbus 87 45 67.2 | 7.62 | 
| 264! T Roscommon..............| 76 12/1 45.8! 1.94!) 8.0 Finth 86! 431 926) 
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| 
Temperature. Precipita- Temperature. Precipita- — Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
a a a 
Stations. ol Stations. |. Stations. 
= = s 
3 7s = 3 : 2 gs 38 
= = 
| 
vd. © | | Missouri—Cont'd. | | | | ° | | © | Ins. | Ins. 
Crystal 90 45 | 68.7 | 17.09 Marshall ........ 85 25 | 58.4) 5.41) T. | 1.42 
Duck Hill.. 87] 42) 66.4) 7,77 Maryville ....... 91) 2/556) 1.71) 20) 45.2) 3.21) 12.0 
Edwards ... 89 | 80) 70.2) 6.77 Mexico.......... 27|67.2|) 362; T 49.2| 1.67] T. 
Enterprise .. 14. 28 Monroe....... .. 85 | T. | 43.8 2.32 
Fayette. ....... 85 | 45 | 67.5 | 15.47 Mountain Grove.........| 84) 83 | 58.5 7.35 47.5 1.56 
Payetio (moar) 15. 56 Mount Vernon.........--| 88> 81 | 59.2) 7.03 | 
Greenville........ . 46) 66.6) 7.55 86, 84) 61.0) 6.18) 82 47.8 2.9) 4.0 
Greenwood. ...... 89 | 45) 67.6) 9.10 tosses 99 51.4 4.17| 1.0 
13. 92 New Madrid ... 8.17 Albion ....... | 9) 2) 54.4) 3.07) 20 
15. 84 New Pulestine............ 8 | 59.2) 5.06 86| 21| 51.1) 83.92) 0.5 
85 | 41 | 63.7 | 10.28 Oaktield ........ 87 | 33/597) 5.11 93} 23/564) 1.66) 5.0 
Holly Springs 88) 64.4) 8.45 88 35 60.9) 7.68 Anoka, 2.65) 0.5 
Indianola 89 45 | 66.6 8.48 Oregon 88 | 2 | 57.7) 1.39 2.0 || Arapahoe................. 2. 86 8.0 
88 | 46 | 69.0 | 11.62 | Osceola........ 6. 86 cu 1.94) 3.0 
Kosciusko. 87 | 66.6) 6.82) Rolla ...... 5.81 9% | 26 56.6 5.13) 1.0 
88 | 52) 72.6 10,11 Seymour....... 8 | 32) 58.0) 9.20 9 27/ 57.0 256) 6.0 
Louisville... 86} 66.2) 5.80 87 39 | 62.4) 9.07 i 88 24/562) 1.51) 1.0 
MeNelll 91 49 | 72.4 11.86 Steffenville .............- 86 26) 57.4) 4.24 Benkleman............... 1.45, T. 
87 45 | 67.2) 8.34 22) 57.0) 5.47 25 55.2) 3.60)...... 
Magnolia. 88 47 | 70.5 17.45 | Unionville .............-- 84 20 | 54.8 | 5. 28 1. 39 2.3 
Natchez ... 88 45 | 69.5 | 16.61 Warrensburg ............ -| 87) 28/594) 9.82) T Bidgeport ............... 86 17/| 51.0 3.64 2.0 
86 | 45 | 65.7 | 10,03 89) 4.98 Brokenbow............... 19 53. 2.60 20 
87 54/718) 8.44 Waren 28 60.5 6.18 Burchard. 1.48] 2.0 
! 81) 46/644) 9.44 || Willowsprings............ 86 | 37/61.8| 9.37 | 98) 21/545) 3.95) 5.0 
Portervilic.............. 88| 46| 67.6] 9.33 Windsor ....... 84) 2 | 584) 7.08) 
Port 89 | 42] 68.2 11.48 Montana. 1.33) 4.0 
87) 47 | 69.0) 15.49 72| 18/447) 267 317| 26 
87 40 | 63.4) 7.89 Anaconda. . 78 20 | 46.7 | 0.58 1.99 4.0 
914) 45>) 69.3¢)...... 74| 19|45.6/) 262) 3.0 3.80! 2.8 
88 | 44) 69.2 | 12.34 | 22/484) 202) 35 203) 35 
10. 62 | 27/518) 463) 05 420) 5.0 
89 44 | 65.4 | 14.72 | Bowen ..... 20 | 43.4 0.57 2.88) 30 
86 | 42 | 10.00 || Broadview ......... ..... 22 /|47.6| 360) 03 1. 40 | 
ese 87 | 45 | 68.7 | 10.71 83 | 20/ 47.8) 293) T. 3.65 0.5 
Walnutgrove............. 85*|  47*| 66.5*| 6.67 73 | 47.0) 1.25 3.53) 25 
Watorvalley.............- 88°; 65.84) 9. 49 || Canon Ferry ...........-- 77| .22| 51.0) 1.52 3.84) 5.0 
Waynesboro ...... .... 89 | 47 | 69.2 | 13.90 20/| 50.1) 3.04) 0.8 1.56) 4.5 
Weoaville 88 49 | 69.6 | 17.84 Chester........ iene 75 22 48.6 1.60 3.26) 
Yazoo Cit 86) 43 68.0) 6.18 Chinook....... 289 T. 
Choteau....... 7 | 22) 47.4) 1.50 3.02) 5.0 
Albany 2.22 Columbia Falls........... 81} 24/505) 0.87 2.04 | 2.0 
Arlington 5.30 50.6) 462) T. 3.77; 4.0 
Arthur . 59.9 | 6.41 51.2| 1.36 2.79 | 5.0 
Avalon 58.6 5.38 46.2) 5.00| T. 3.13) 6.0 
cs 3.16 50.8 | 3.03) T. 2. 21 
Belie .. 60.8) 4.70) T. 46.1) 3.54 1.71) 6.0 
Bethany 53.4) 274) 45 4.34) 4.6 
Birchtree 60.2) 8.21 45.2) 9.20) 2.5 || 3.63) 7.0 
Bolivar .. 59.7 4.63 48.0) 2.57) 7.0 2.07; 7.0 
Boonville .. 49.0) 4.71/ 1.0 4.42) 25 
Bruuswick .... 58.0) 431) 2.0 50.6 | 1.39 1.53) 4.0 
Cape irardeau 1.95 | 5.0 
Caruthersville 39 | 63.8 | 10.69 43.6 0.17 | 
Conception 83| 2|547/ 1.46) 1.5 1.50 Hooper®? ..... ........| 90] 1.87/ 
87| 5.09 48.4) 1.90 158) 1.92| 5.2 ; 
99.9] 2.43/ 2.6 || Kennedy................- 91) 21/532) 40 
87 | 38/62.5| 9.62 41.2) 1.57/ T. 97 8/500 3.18) 3.0 
Eldorado Springs......... 86) 30) 59.6) 4.40 49.8 1.74] 2.0 || Kirkwood ............... 92; 19/514 20 
Farmington.............. 90 | 37/605) 7.30 2.27] 0.8 || Lexington ............... 96} 17/539) 5.0 
A 86) 31) 89.4) 4,37 79| T. 9 | 20/550) 148) 3.0 
9 | 61.4) 5.61 7%6 | 20/447) 2.51) 0.1 | Lynch....... 9% | 26/520) 22) 20 
2.90 6.0 || Lewistown ....... 21 | 46.8) 2.25) T. | MOCOOR 2. 62 6.0 
90| 60.5)| 6.57 Livingston .... 23 49.0) 393) T. || MeCool 5.0 
4. 66 Lodge Grass.............. 80 23 49.6) 4.39 90 25 | 53.6 1.87) T. 
BOO 1.5 || Marysville ............... 65 15 428 234 9.5 | Minden ............. 96 2454.6 264 5.5 
Harrisonville ............ 88 25) 58.0) 4.06) T. || Moore... | 284) 20) NebraskaCity............ 57.4) 1.10; 3.0 
3. 60 76, #27 | 50.0) 868) T. | Norfolk ..................| 98 | 25) 53.4) 3.22) 0.6 
Houston .................| 84 50.2) &60 489] 21.5 || North Loup.............. 97| 23|55.2) 3.0 
Iroutou ...... 91) 82) 59.9) 5.53 Philipsburg 78 | 18 45.6 0.84 85 | 53.6) 1.00 
ep: 88 | 62.9) 7.05 82 28 | 52.4 0.08 2.00 6.0 
87| 7.17 79| 18/ 45.2) 1.98/ 20 || 57.2° 292) 8.0 
Koshkonong ............. 87 36 | 60.3 | 10.59 69 | 42.2) 428) 13.7 | Palmyra®!................ 91 56.8 4.75 2.5 
86 30 59.4) 5 16 Renevo. .... 19 | 49.6) 1.85 Pawnee City ............. 92 22 | 57.3) 1.17 2.0 
a7 % | 58.6) 6.27 73 16 | 46.3 2.25 1.0 | Piymouth.. ........ 25 | 57.8 210 3.4 
Lexington .............. 86 25/680) 4.94 Springbruok.............. 78 16 | 46.2 | 2.88 91 $6 | 6.0 
86 24) 584) 4.93 26 | 49.4) 2.99 93 23/548 1.93 8.0 
Lakewood........ | 85| 81/596) 6.00/ T. 48.0) 1.93 97| 21| 55.3) 1.2%) 6.0 
86 26 | 58.2) 3.81 0. 97 con | 8.40 2.0 


| | 
| 
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TABLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- : 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion, 
| 
Nebraska—Cont’d. Ins. Ins. New Jersey—Cont’d. | Ins. | Ins York—Cont’d. bad Ins. Ins. 
93 25 | 56.4 | 2.66 3.0 || Moorestown.......... 82 | 55.8 | 5.84 Bouckville ........... 81 21 | 47.8) 328 6.0 
oF 26 | 54.8) 2.26 RS 88 33 55.8) 6.45 88 27 | 50.5 | 3.26 8.0 
1.0 || New Brunswick.......... 86 28 | 54.8 | 4.30 Cape Vincent........... ‘ 80 28 | 47.4 2.90; T. 
Scottsbluff. ...........-..- 87 15 | 50.0 | 3,04 90 24 | 2.81 84 25 | 51.8 | 4,77 
90 25 | 54.7) 7.13 82 87 | 55.4 | 5.80 Carvers Falls............- 81 23 50.3) 850 
Springview.......... 88] 61.0) 254) T. || Paterson 90 | 34) 57.0) 3.72) T. || Chatham........ pe 89 | 24) 58.0) 3.54 
21 | 54.8) 1.78 ...... Phillipsburg .............| 89 31 | 55.9) 3.32 Chazy..... 80 25 | 49.0; 2.99 T. 
2. 40 2.0 || Plainfield ................ 86 30 | 54.8 4.09 93 26 | 54.4, 4.00 
Stratton 2.40 GO cc 7.15 Cooperstown ............- 82 26 | 49.2) 2.62 T. 
Superior ........ 90 25 56.4) 1.56 5.0 5. 29 85 23 | 48.2) 3.39 
2.95 1.5 || Rivervale .......... ascoes 85 25 | 52.6 | 4.12 Cutchogue ..............- 78 33 | 52.0 | 5.29 
1, 25 3.0 || Somerville ............... 88 28 | 55.7 | 4.53 De Ruyter............. ooo] 88 21 | 47.4) 253 3.2 
- Tecumseh 1,15 2.0 || South Orange ............ R4 32 | 54.4 5.02 avd 1.0 
Tekamah 1,66 T. Sussex 89 | 27/544) 3.21) T. 26 47.4) 3.62 65.2 
Turlington .. 1%) T. Toms River. 55.66 7,34 Fayetteville 26 | 51.6 | 2.88 4.0 
University Farm 3. 66 20 | Trenton 82 56.4 | 6.27 | 84 27 | 62.9; 808) T. 
Wakefield ....... 2. 59 0.7 | Tuckerton 84 54.5 | 5,82 Franklinville ............ 84 20 | 48.0) 3,05 1,0 
Watertown. .. 2.59 5.0 || Vineland 85 56.9 | 8.00 sens 82) 16/479) T. 
Wauneta ....... 3. 16 3.0 | Woodbine 82 55.8>, 7.16 Gansevoort...........-... 3. 62 2.0 
Weeping Water 2.23 2.5 Glens Falls............... | 80 27 | 51.6 | 3.57. T. 
1.28; Alamagordo 90 63.6 | 0.23. Gloversville............--. 85 | 50.5! 3.26 1.0 
3. 35 3.0 Albert. .... 87 69.3 | 1.30) | 86 28 | 50.8 4.42 1.0 
Wilsonville . 2. 75 2.0 | Albuquerque 814 56.5¢; 1,42 Greenwich ............... 86 22 | 61.2 | 3.96 0.8 
Winnebago........ 321 T. 0.41 Griffin Corners.......... | 83 15 | 47.6) 2.42) 0.5 
244 T. Bellranch .. 59.6 | 2.42 | 7 48.4) 111 
York 96 25 | 56.0) 4,72 4.0 Bloomfield 55.9 0.68) T. 0660 00 2.04 2.0 
Nevada. | 0.23 Hlomlook 82 28 | 1.98 4.0 
87 | 52.8) 0.25 Carls 66.3 0.34 | Hunt....... 22 50.6) 2.51 3.0 
0060006000 68 26 | 45.8 1,21 7. Chama 45.5 3.71 15.0 | Indian Lake 84 19 | 47.3 | 3.85 
Battle Mountain.. -| 27 (44.7) T Cimarron..... 50.4 2.32 22.0 || Jamestown . | 83 26 | 50.9 | 4.57 2.0 
0.01 60.9 0.78 Jeffersonville. 82 20 253 
78 35 | 52.0 Cloudcroft. . 45.0 1.82 2. Keene Valley i & 20 | 46.8 | 1.52 5.0 
Carson Dam. . 80 34 56.4 0.31 daw 92 49.8 1.10 Kings Ferry.. tle 3.8 
Clover Valley. 77 25 | 49.8 1.08 Deming....... 89 36 | 62.6 0.39 Lake George. ...........-- 81 26 | 51.1) 3.19 T. 
84 31 | 54.6 T 78 26 | 51.7 | 2.96 1.0 | Le Roy...... 86 27 | 50.4 3.26 3.0 
80 40 | 52.5 81 22 | 48.8 1.71 0.1 82 24) 49.4) 2.92 
Eureka..... 78 24) 48.5) 2.62 24.0 | le Rock Ranch........ 78 23 3.41 7.0 | Littlefalls, City Res. ° 83 25 | 49.6 | 38.52 3.0 
Fallon...... 88 29 56.3) 0.39 | Elizabethtown ........... 69 11} 42.6 1.20 12.0 || Lowville.............- 24 | 47.8) 2.64 
Forney 89) 32 58.2) 0.44 | Espanola 30/ 53.6 099 T. 85] 29/ 51.8] 542) 6.5 
Geyser éoneeeee 78 15 | 45.8) 0.67 T Fort Bayard.............. 87 84 58.3 1.07 Middletown.............. 85 80 | 52.7) 3.31 
84| 55.2) 0.75 | Fort Stanton .............) 81) 25 | 58.8 0.20 Mohonk Lake............. 85 | 23/503) 4.16 T. 
Halleck..... 85 | 28/526) 0.30 T. 75| 18/468) 1.89)...... Moira ...... | 88| 19/487) 246 4.0 
71 18 43.0) 1.84 T. Fort Wingate ............ 77 27 | 51.4 0. 86 1.0 || Mount Hope. 25604600 00008 28 | 64.1 7. 31 
89 25 | 56.4 0.08 87 56.8 0,55 Newark 2.41 1.5 
it 90 34 | 62.3 0. 62 New Lisbon.............. | 88 18 | 46.9 2.33 1.0 
Leetville ........ 89 32 | 57.8 0.04 86 33 | 60.8 1.01 North Hammond. ...... | 88 23 | 49.6 
Lewers Ranch............ 85 27 | 522) O81 T 85 36 | 60.9 1.22 North 81 16 | 46.6 4.53 6.0 
99 42 | 69.1 83 83 | 65.1 | 0.25 Norwich . 52.4) 448 0.5 
Me Afees Ranch .......... 90 | 13) 47.4| 0.60 844) 284) 57.64) 3.28 
OS... 0. 03 Las Vegas......... 82 24) 51.8) 2.57) T. 82 26 | 53.5 | 0.79 
82 22 46.6) 1.40 8.0 88 32 | 60.7 1.24 ccc | $838 50.8) 311 
Paradise Valley cle 0. 82 96 38 | 64.4 0.60 Oyster | 88 35 54.5) 4.48 
26/545) 0.31 T 3.07 | T. Penn Yan...... | 86 26 | 50.6) 2.06 8.0 
81 15 | 46.5 0.50 87 33 | 59.4 2.09 Perry | 8 20 | 48.6) 2,99 4.0 
toned 22) 49.06, 0.77 Magdalena ............... 78 29 | 35.3 0.92). T. Philadelphia ane 84°; 26¢| 50.4°| 2.66 
Squaw Valley............. ; 23 | 51.3; 0.43 T. 1,07 5.0 || Plattsburg ............... 82 28 | 49.9 | 2.95 
| 85 29 | 52.6 0.22 Mesilla Park .............| 90 36 | 64.0 0,22 Port 90 27 | 53.4 | 2.72 
Wabuska ............ 25 | 55.6/ 0.61 T 2. 88 4.0 85 82 | 55.6 | 2.64 2.0 
78 91 901 64.46 | 0.00 | 85 26 | 49.3 | 3.57 3.5 
New Hampshire. | 82 30 | 52.9) 4.24 4.0 Salisbury 84 22 | 62.6 | 3.33 | 
25 | 48.8) 2.91 85 29 | 1.79 83 26 53.4) 2.62 
24 | 45.9 | 2.738 2.5 92 31 624) T. 83 35 | 53.2 | 5.25 
30/528) 299 3.08 | 22,0 || 87| 26/602| 230, 42 
30 50.6) 1.89 0. 30 bes 8.04 
27 | 50.5 | 2.45 0.2 88 37 | 63.2 | 0.24 Southampton............. 70 32 51.2) 5.37) T. 
20; 48.4) 230 T. 72 18 | 45.3 | 3.01 12.0 | South Canisteo........... 85 23 49.3; 2938 40 
26 49.3 | 3.24 GS 80 26 | 50.7 8.72 T. 
23) 51.0) 2.76) T. 81 | 52.4 1.40 T. Taberg 83 21 | 49.6) 434, 6.2 
| 29 | 52.8) 216 T 33 | 68.0 |....... Ticonderoga .............- 78) 35!) 52,7! 1.11 | 
27| 49.0) 1.78 T. 80 | 54.1 1.67 Trudeau..... 78} 19/460] 2.13) T. 
2449.6) 2.84 32 | 61.7 1.15 Volusia. . ° 80 26 | 49.4 | 38.79 3.0 
22 | 0.49 2.0 | Wading River. 84 32 | 52.1) 5.40) 
85 | 53.6 | 5.46 T. Falls 88 | 28 54.1) 4.61 
55.0) 4.44 2 | 50.4) 1.80; 2.0 2.73 | - 
29 | 55.8) 2.51 Watertown 83 27 | 49.8 | 4.21) T. 
34 55.2 4.69 33 | 61.7 | 2.30 Waverly . 90 21 | 52.38) 2.09: 1.0 
ancl Wedgw 85 24) 49.2) 3.21 4.3 
4.77 18 | 45.4 1.98 3.0 | West Berne 87 21) 50.0; 3.44) 1.0 
85 31 | 58.6 6.48 10 41.6) 245 4.0 || Westfield.............. 84 24, 50.0; 5.08 4.0 
Westpoint. .............-- 87 28 | 62.8| 3.11 
Cape May C. | 80 32 | 56.1 6.78 28 | 51.7 | 4.02 6.5 || Windham...... 85 49.38) 300 T. 
Charlottsburg............ | 29 | 53.0) 3.80 23 | 52.0) 224) 20 Younqueys 
32 | 56.4) 5.18 49.9) 420 3.0 orth Carolina. 
College Farm. | 86 29 56.0) 450 24 50.4) 3.69 0.5 || Beaufort.............. 83 52 | 68.4)/ 5.16) 
86 28 | 63.6 | 38.67 19 | 49.2 | 2.49 8.0 Brevard..... 88 61.4) 471 
90 34) 56.8) 4.55 27) 49.7) 3.11 4.0 || Brewers........ 90 34 | 63.0) 287. 
Englew 83 | 35/556) 4.35 Buck Springs ......... 19] | 
Flemington .............. 87 29 55.6 4.34 680) 8.48 | T. |] Carb. 67.2%) 5.71 | 
Friesburg................ 88| 29 56.4) 5,25 49.4/....... Chalybeate Springs... 91| 4.93 
Hightstown .............. 85 31 | 55.2) 5.79 85 28 | 51.0) 3.05 2.0 || Chapelhill................ 91 39 | 66.0 | 3.78 
Imlaystown .............. 87 82 | 55.8 | 3.07 84 25 | 49.6 | 2.94 ‘ 86 42 | 67.6 | 4.08 
Indian Mills.............. 90 30 | 57.0 | 6.08 Raldwinaviiie 82 20 | 47.2 | 4.97 6.0 || Eagletown 89 38 | 69.2) 4.75 
83 35 56.4) 4.55 Balston Lake............. 85 26 | 50.3 3.69 8.0 || Edenton 87 40 | 64.6) 6.10 
Lakewood .......... 89 31 | 55.3) 5.96 87 26 53.8 4.50 Fayetteville.............. 90 41 | 67.8 | 4,13 
81 | 56.4) 4,57. Blue Mountain Lake .... 8.71 | 17.5 96 42 | 67.9| 4,72) 
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TaBLE II.— Climatological record of cooperative observera—Continued. 
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TABLE II.—Climatological record of cooperative observera—Continued. 
perature, Precipita- Temperature, Precipita- Tem re, Precipita- 
(Fahrenheit. ) on. | (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
3 
Stations. ° Stations. | Stations. 
Oregon—Cont’ d. Ins. | Ins. Pennsylvania—Cont’d. Ins. | Ins. nt’d. Ins. | Ins. 
83 $1 | 52.9 1,62 Uniontown .............. 85 31 | 57.0 | 3.64) T. Little Eagle...........-.-| 76 20 | 47.8 | 2.63 6.3 
Pendleton ...........-..-- 91 59.2) 0.86 85 24 51.8) 4.78 0.4 92 26 | 52.3; 2.92 1.0 
Port Orford ... 69 «42: | 53.3) 4.64 Wellsboro. ..-| 215| T. 80] 18| 48.4! 417] 7.8 
Prineville...... ......... 86% 254 51.6%) 0. 81 Westchester . 33 | 56.3 | 4.93 92; 25|61.8/) 282) 25 
Richland.......... 81 | «58.0 | O29 West Newton . 2. 85 Mitcheli....... ives. 
Riverside ... 9 | 20/ 52.4) 1.15 Whitehaven. 854) 254) 52.04) 2.07 Mound City 45.44 3.01 9.0 
86 36 | 58.2/ 0.92 Wilkesbarre. .. 55.1) 1.58 Oelrichs..... 19| 49.5) 5.95) T. 
Silver Lake. . 14/ 48.0) 2.17 55.8 | 2,02 Orman . 78| 24) 47.8| 7.00) 65 
Sparta......... 79 29 | 51.8) 0.48 Plankinton. 85e| 22¢) 62.4e) 2.08 |...... 
Stafford ......... 90 | 38 | 57.8) 1.34 51.2| 4.14 Ramse 90} 24/484) 45 
49.8] 5,64 Redfield. . 80} 19|46.6/| 436) 4.0 
The Walles ............+-- Wi che 3.92 Roslyn ...... 73 18 | 45.6 | 1.82 5.6 
83 36 | 54.2 | 3.07 Sioux Falls . 93 28 | 61.1 | 2.52/]...... 
96 «40 65.2) 0.89 || OF] 71.5] 8,57 | Spearfish .... 78k| 9.39) 2.0 
0.65 89 | 53/ 71.8] 6.50) 83/ 16 | 48.3) 449) 27 
88 23 | 2.01 seus 90| 68.6)| 3.49 | Vermillion...............| 85] 22|587/) 200] 
Warm Spring ...........- 90 2 | 56.7) 0.83 90| 48 | 70.5 | 6.82 Watertown... ............ 77| 16/448] 271) 60 
Weston. 88 33 | 59.0 | 1.26 88 55 | 724) 3.72 Wentworth............... 88 22 47.6 | 2.71 5.1 
0.0.00 95 29 | 57.4 1,64 | Bennettsville............. 92 70.2) 4.38 Wessington Springs .....|......|.+.- 6.88 
ylvania, || Blackville. 95 | 50 73.0) 5.67 Whitehorse............... 77 22 | 49.2) 3.76) 4.1 
85 28 | 57.0| 3.60 | Bowman g2| 52) 720| 8.97 
Altoona 8 | 58.4) 2.42 |} Calhoun 3.57 
00-06 82, 25 53.2) 369) T. || Camden.................. 90 48 69.2) 6.16 87 39 | 62.6 | 6.48 
Bellefonte 89; 29 | 57.3) 2.38 2. 52 87 35 | 62.5 6.62 
Brewers Lack... os 2.24 87 40 | 65.9 | 5.51 
85 | 243) T. || Clarks Hil)...............| 88] 48| 69.3] 276 2.61 
77| 30/53.9] 2.19 | Clemson College.......... 45) 67.2) 4.29) Bolivar ................., 90] 68.1/| 8.58 
2.76 || Comway 91 48 | 70.8) 414) Brownsville.............. 86 41 | 8.74 
87| 27| T. || Darlington............... 9 | 44| 70.7) 4.79 Byrdstown........... 87] 68.2] 6.94 
31 | 56.6 | 277 88 | 48 | 69.4) 4.54 Cedar Hill............... 91} 36/646) 8.95 
84 27 | 223) T 45 | 70.6 | 3.38 87 | 63.0 | 7.07 
sh canes 4.19 Georgetown ............ 89] 652/724] 3.54 Clinton ..... 3.45 
en 88 | 29 | 53.4) 2.33 85| 43/642] 4.32 Covington................ 90} 41 | 64.8 8.83 
East Mauch Chunk....... 91 26 | 54.4) 2.49 | Greenwood........ 90 48 | 68.8 | 2.35 
84| 32| 56.2) 2.79 || Heath Springs....... ....| 92] 54| 70.7] 5.27 92 | 84 63.9 | 10.56 
Ellwood | Kingstree 90| 56) 73.1) 2.58 DOVER 33 | 63.1) 4,51 
85 | 25/530) 239] 0.4 || Liberty 90} 45 68.2) 6.11 Dyersburg 89 | 37 | 63.3 | 10.48 
88 | 55.4) 2.40 | Little Mountain.......... 49 | 70.0 | 3.68 izabethton ...... 88 | 40 61.2) 1.52 
87| 27/|55.8| 3.64 | Newberry ..... 91 | 49) 70.3) 6.38 Erasmus .............. ---| 87] 83/| 60.0) 4.40 
Forks of Neshaminy .................. 4. 50 Florence ................ 35 | 63.1) 5.90 
459| T. | St. George...... 89| 56 | 73.6| 5.23 Franklin ............. 89 | 386 | 62.8 8.02 
George School............ 86-80 | 54.6 | 4.70 || St. Stephens............ 3.01 Harriman................ 86 | 38 | 640) 2.17 
Gettysburg............... 89] 29| 57.2] 3.85 MS) Hohenwald 7. 68 
1.91 | 92) 45/ 68.2) 3,28 [ron City 87 | 86 | 628) 7.00 
Gordon 53.6 2.55 Smiths Mills. 3.73 606200 89¢ 89 65. 4> 7.68 
Greensboro Society Hill..............| 88| 69.2/ 5.19 Johnsonville............., 91] 84 | 63.5 | 8.23 
52.2| 3.81/ 0.5 || Spartanburg..............| 43/ 67.6 | 4.12 1,60 
Grove City 62.6 | 2.76| T. || Stateburg.............. .| 90] 70.6] 5.40 Kenton ............. 90] 63.8 | 10,19 
Hamburg 56.6 | 4.53 Summerville.............. 92] 48) 71.9] 285 3.70 
Hanover. ... 59.2) 2.51 || Trenton .......... 71.0¢) 5.14 Latayette ................ 87| 84] 62.2| 7.28 
Huntingdon . 55.0) 2.44 91 45 | 71.0 | 7.06 90 | 35 | 63.0] 5.83 
Hyndman................ 56.5) 4.13 Walhalla.............. 90 42 66.8 | 4.58 00 3. 20 
55.2 | 8.38) T. Walterboro......... OL] 49/ 72.2) 4.21 Lynnville................ 854) 404) 62.64) 3.97 
57.3 | 264 Winthrop College........| 90 | 45 68.8) 4.39 McMinnville ............ -| 88) 87 63.2) 4.68 
56.5 | 6.17 Yemassee ............ 89| 81/705] 4.70 Maryville................ 89 | 39 64.9) 8.70 
Yorkville...... nin 93| 69.7] 6.12 Milan ..... 88 | 40/ 61.9) 8.42 
52.5| 256] 20 South Dakota. Newport 84°) 88°) 64.0° 8. 35 
56.7} 2.34 80| 46.6] 3.89) 12.0 || Palmetto.................| 89] 86/633) 5.48 
1.85| 1.0 88 | 23 | 52.2 2.91 | 1.0 || Pinewood................ ‘| 89°] 618° 9.30 
55.5 | 2.69 88| 51.0| 2.88/)..... Pope ..... 91 | 36 | 646) 7.10 
56.6 | 2.10 84| 50.9| 2.67 1.0 || Rogersville 87 | 35 | 63.8 | 3.04 
3.30 74) 3.98 17.0 | Bugby.. 87] 80) 61.4) 5.62 
56.3) 3.27] T. 86 | 18) 47.8| 2.36 10.9 || Savannah 86) 40] 65.0| 8,78 
57.4 | 4.33 92 | 22) 51.0] 2.16)...... Sevierville 89| 84/645) 3.39 
2.49 80| 16/462) 2.05 8.8 || Sewanee.. | 84] 61.1 | 5.90 
Mifflintown ........ 89| 28/ 55.0) 219 93 | 25/ 51.1) 343 1.1 || Silver Lak --| 81] 59.3) 3.78 
90) 24/524) 306) T. 24/525] 8.07/ 1.0 || Sparta.................... 88 | 37 63.6 | 3.63 
Montrose ....... 8 | 19| 60.6) 288) 1.0 | 85 | 20° 51.55) 3.10/)...... Springville 89 | 84/628) 9.87 
New Germantown........ 86 28 | 55.8 | 2.55 k S4 16 | 48.4) 3.02 5.5 || Tazewell..... 4.55 
2. 80 78| 17/ 45.6) 2.26 81 || Tellico Plains............ 88 | 40/660 5.31 
2.95 | 83 | 20/480] 3.30) 4.5 || Tracy City.............. 80 | 38 61.0) 5.09 
Philadelphia............. 38/582) 6.37 | Elkpoint ................. 1.2 | 26 || Tromtom 88 | 87/681) 7.79 
Pocono Lake ............. 838 22 | 48.8 | 2.09 90 | 19 | 53.4 2.49 4.0 | Tullahoma............... 90 | 87/633) 6.13 
Point Pleasant................. 8.25 0.5 || Union City............. 37 | 63.4 | 9.83 
Reading. 87 86 | 57.4 | 1.95 Flandreau ............ 90} 20/ 47.2) 2.40) 8.0 | Waynesboro.............. 88 | 86/62.6)| 878 
Forestburg......... .....| 87 19 | 48.4) 4.16 T. Wildersville,............ -| 88 | 40/| 62.5) 9.91 
rstown...... 83 | 23|50.9/| 0.2 | Fort Meade............... 86 | 22 | 89) 40 63.6) 6.75 
St. Marys...............- 82, 24 51.8) 2.20 18 | 47.2| 8.17) 6.5 
tsburg.......... Gannvalley...... 87| 21 | 50.5 8.10 | 1.0 || Alvin............ 11.71 
Seisholtzville................. 2. 55 Greenwood........... 89 26 | 54.2) 2.01 1.5 || Arthur........... 14.14 
Selinsgrove .............. 88 28 56.3) 3.30 5.55 T Austin bon 42 | 67.1 6.46 
84 25 523) 2.14 || Highmore................| 82 19 | 49.9) 5.11 | 2.0 || Barstow. Se 92 43708) T. 
merset ...... 87| 53.5| 5.00 ; 15/ 48.0) 5.23 5.0 || Beeville.................. 92| 46 73.6 3.08 
South Eaton.............. | 68.2) 2,27 {pews 78| 46.6/ 6.01 11.5 || Blanco..................., 90] 88/67.0) 5.81 
Springdale ............. eoses 2.76 || Kenebec..... sees) 85) 48.2) 8.03 45 || Boerme..................., 90) 42 68.0 7.75 
2.49 Kidder............... 77| 14/460) 1.78 22 || Bomham..................) 91] 88 | 655) 8.07 
Towanda................. tos! La Delle........... ...... 781! 161. 46.61! 4,03! 5.5 Il 36! 65.9! 4,97 
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TABLE II.— Climatological record of cooperative observera—Continued. 


| 
sous | 
yo aidep TOL | 


39 
45 
43 
26 
41 
24 
29 
45 
27 
48 
33 
33 
45 


Precipita- 
| 
Mount Blanco...... 
ce 
0600 
Shineland 
Riverside 
Rockisland. ............. 
Rockland. 
Sabinal .. 
Seymour. 
ur 
Trimity. .. 
Valley Junction..........|... { 
Weatherford ............. he T. | 
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TABLE II.—Ctimatological record of cooperative observers—Continued. Late reports for April, 1907. 
Temperature, Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion 
Ins. | Ins Wisconsin—Cont’d. bed Ins. | Ins, Ins. | Ins. 
85 29 | 57.2] 3,13 26 60.8) 3.35) T. 7. 54 
89 $4) 59.8 5.25 Port Washington......... 85 | 47.1 | 3.09 0.5 8.42 
90 30 | 58.9 | 4.27 Prairie du Chien......... 86 24 | 51.8) 1.65) T. 8.17 
87 27 | 57.8 | 3.56 7 44.0) 208 3.2 | 13. 00 
91 30 61.2) 4.47 Racine ......... 84 29 | 49.2; 429) T. 5.40 
88 29 57.7 | 3.28 Sheboygan ... 83 | 29 47.0/ 291 0.5 12. 06 
90 63.1 | 3.66 Shullsburg .. . 80 20 | 49.9) T. 5, 87 
90 31 | 60.8 3.86 Solon Springs 75 17 42.4) 3.64 2.0 15, 54 
86 30 | 58.8 | 2.23 Spooner... . 79 | 44.6 | 2.05 4.0 3. 59 
cece che 4.85 Stanley...... 81 17 | 47.2 | 2,08 2.5 3.10 
87 8395.2 4.56 Stevens Point 83 18 | 48.4) 2.69 ]...... 6. 81 
90 28 | 59.1) 5.84 Sturgeon esse 67 20 43.6 2.54 4.0 8, 98 
Franklin. 87] 2] 58.4) 217 Valley Junction.... 84 19 | 48.7 | 8.29) T. 
Glenville......... 32 | 62.0, 4.26 Viroqua.... 81 23 | 50.0; 222 0.5 2. 66 5.3 
Harpers 3.20 Waupaca 49.8% 2.2 Late reporta for April, 1907. 
85 86 | 61.2 2.30 Wausau. 82 20 47.8) 1.84 1.2 j 
2 Circle City . 64 —82 24.0 0.15 
| 904 364) 65.44 4.71 2.98 9.0 || Fort Egbert 64 | —82 30.4 0, 25 0.8 
Lost City eee 80 32 | 57.5 3. 25 | 82 25 | 52.5 1.47 | 61 —18 | 30.8 0.00 
Lost Creek 86 | 30 | 58.0) 4.87 74) 45.0) 1.39 53 0.82! 20 
88} 35/583) 6.33 4/822] 940] 87.0 | 51| 22/870! 23 
Manonington......... 29 | 58.8 | 4.99 | 76 21 | 45.9) 53 35.0! 0.044| T 
460000060 88 | 77 20 46.0 3.79 4.5 Ketchemstock 59 | —40 24.5 | T T. 
Martinsburg ............. 88 $2 | 57.2 | 3.75 | 76 20 | 48.5) 1.20 2.0 62 —44 24.2 T 
Moorefield ............... 90 27 | 59.5 | 2.91 Chugwater.............. 81 13 46.2 | 3.42 50 | —10 | 21.2| 0.00 
Mooresville............... 2. 51 74 27 «49.6 1.96 4.5 55 10 85.2 L 41 2.0 
Morgantown............. 83 30 | 57.6 | 4,06 Clear Creek Cabin | 68 8 | 33.0) 406) 83.0 || 88.5) (0.24 20 
Moundaville.............. 88 | 31) 59.2) 428 72, | 45.4) 1.85 0.61 
New Cumberland ........ 85 27 54.8) 2.50 Etous Ranch ....... 72, 20 46.4 4.53 5.0 California. 
87 82 | 59.6 Mountain............... 4 King City 90 42 61.7) 0.00 
8 | 29| 476 Fort Laramie............. 16 | 60.0) 2.58 eel we 
Powellton.......-... ....| 89 | 34| 634 | 273 Green 
cess 81| 30 59.0) 2.80 47.4, 415] 5.9 || ne rang so| 35/626 
Romney.... 30 | 59.7 | 3.71 5.91 41.0 |) brant 96 85 70.8! 1.14 
Rowlesburg .............. 5.54 Hyattville..... 8 | 21 50.8|......) 40 
Ryan. + 88 30 | 60.0 4. 43 73 18 | 45.2 1.74 Stuart 15 19 42.4 1,38 1.0 
Terra Alta. . 82 27 | 53.8 | 6.37 eae 80 14 | 46.4 | 2.93 4.0 || Groton 74 20 40.6) 2.94) 135 
Union........ 82 27 | 57.0) 1,67 87 21 47.5 | 2.70 3.0 59 23 41.4) 3.49 9.0 
Westou 90) 30 88.8) 4.67 Pathfinder 18/465) 1.58] 1.0 1.00) 
2. 80 | 78 9 43.0 0. 83 2.0 80 25 49.6 5.30 T 
Appleton 79 26 | 49.2 8. 46 0.5 78 20 47.8 3. 40 65 5 39.0 3. 30 25.0 
Appleton Marsh.......... 81| 18/ 47.2) 3.48) T. || Shoshone Canyon ... .... 73 | 26 / 47.6) 1.59) 0.8 | 66; 3/3841 60. 
21 | 42.6 3.57 South Pass City 65 8 61 | —10 | 30.0 1.49 11.2 
82| 18/ 44.8| 1.83| 5.0 || Ten Sleep................ 87-21 | 51.8 | 1.98 4 
80) 27/513) 873) 1.0 || 65| 10/ 39.0/ 1.01] 1.0 || 24 
Brodhead ................ 84} 24/522] T. || 8 20 59.8) 3.10 
Butternut 76 14 44.2 2.14 4.0 Yellowstone Pk. (G. Can. ) 61 13 37.6 1, 46 6.0 Carlin 72 33 449.0 0.038 
84| 21| 47.8) 2.39] 1.0 || Yellowstone Pk.(Lake)... 60 10 87.3) 1.66) 7.0 0.00 |. 
80| 23 49.4) 2.67/ 0.5 | Yellowstone Pk. (Norris). 68 15 39.4) 0.59 
73 16 | 44.4) 1.93 3.5 || Yellowstone Pk. (S. River)|........... |...... 0 94 |...... 67|—38 28.8! 0.50 5.0 
83 | 17| 47.2/ 1.70| T. || Yellowstoue Pk. (Soda B.)| 69 40.2 | 2.85 | 2.0 || — 31.741 40 
Eau Claire .......... eeeee 85 20 | 49.8 8. 27 0.5 Y+llowstone Pk. (T. Sta.). 64 i 13 39.0 0. 61 5.0 Ww eiitadisheanesdiond 64 15 35.2 | 0. 48 
scans 1.8 | Yellowstone Pk. (Up. Ba.) 64 11 | 38.6) 0.61 3.0 
‘ond du Lac............. 1 22 1.0 Porto Rico. | - 
Grand Rapids... 1} 22/494) 0.2 || 84-58. 70.7 | 13.81 | 
44. 5.5 || Aibonito | 
ancock 21/490 289| T. || 92 61 | 77.7| 9.75 Ss! 
Hayward 7 43.4 2.14 Arecibo 88 54 72.8 10.37 (oregon 
Koepenick 83| 13/ 47.0] 1.50) 40 || 92 58 76.4) 8.93 || KO 
Lake Mills 82) 24/ 50.0) T. 91 «78.6 | 7.07 | 
Manitowoc 26 45.6) 0.2 89 | 74.8) 7.71 77| 12 896) 0.30! 05 
Mauston, 80 20 0.8 2 64 a1 | 78.2 7.38 
ow 48.4 A | 79. 
Medford........ 8) 19/ 47.8| 2.60| 1.0 98 61 77.2| 620 | 
8. 08 1.5 5.11 90 22 46.8 | 4.80 40 
Merrill... 75 18 | 47.8) 1.60) T. 90 
Minocqua ... 74 16 | 44.0) 0.78 6.5 89 67 | 77.2| 6.97 
Mount Horeb . 80 | 49.2/ 3.67; 1.0 90 67 780) 4.87 CORRECTIONS. 
Neilisville. .... 84 22 | 486/ 2.81 /)...... 89 58 72.8 | 12.78 M 1907 
New Richmond 84 | 2% 47.7| 1.39) 60 9 61 75.8) 6.41 2507. 
81 22 | 47.4 | 2.22 0.5 8 60) 722) 15.11 | Louisiana, Ruston, make maximum minimum 384, 
la... Ms 16 | 46.0 0.66 3.0 91 57 | 74.3 | 16.24 mean 67.44, Oregon, Odell, meke precipitation 8.°3, 
kosh 82 25 | 49.4) 2.83) T. 93 63 78.0); 5.18 
Pine River 82 22! 48.8! 242 0.1 86 71.41 17.11 Arkansas, Newport, make precipitation 7.82. 


‘ 
‘ 
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TABLE III.— Wind reaultants, from observations at 8 a. m. and 8 p. m., daily, during the month of May, 1907. ! 
| Component direction from— Resultant. | Component direction from— _ Resultant. 
Stations. | Directi: Stations. 
ion Dura- Direction | Dura- 
Howrs.| Howrs. Howrs,| Howrs. Hours. || North Dakota. Howrs. Hours Hours. ° Hours. 
21 13 24) 80 w. 11 | Moorhead, 34 4 19 n. Ve. 23 
Portland, Me. . 21 | 21 | 12 21 w. 9 | Bismarck, N. Dak .......... ....+.- 30 7 22 14/ n. We. 24 
Concord. N. H. + 9) ll WwW n. 18 e. 3 || Devils Lake, N. Dak $1 16 12) a Be. 18 
Burlington, Vt. 8 12 6 12| 7 || Willistem, Dak. 10 16 n. 9e. 24 
Northfield, Vt 27 | 25 4 18 sop. 82 14) Valley | 
18 19 18 23 79 w. 5 | Minneapolis, Minn.*................. 15) 6 10 | n. 13 w. 9 4 
Nantucket, Mass 13 2 15 24 s 77 w. 29 | 15. 20 n. 41 e. 18 
Block Island, R. I 17 19 16 28s. SI Ww. WOR 13 4| 5. Sve. 5 
Providence, R. I. 2 | 19 n. 34 w. Is 24 19 15 | 7 
Hartford, Conn 6 18 w. 12 || Charles City, Is 16 16 | no. 6 
New Haven, Conn .............-. | 22 15 17| n. 34 4 || Daveuport, lows ......... 2 18| %6e. 4 
Middle Atlantic States. | | Moines, 23 20 1s 17| ne. 3 
25 | 25 4 19 | we 15 || Dubuque, lows 19 22 15 17| s. 34 w. 4 
Binghamton, N. Y.t 11 5 8) 12) n. 34 w. 17 27 22 14) 5. 39. 13 
Harrisbu 19 il a4 9 | La Salle, Ill. ¢........ 8 14 n. 8 e. 6 
Philadelphia, 2 19 19 16 18 26 23 14| 5. 48. 12 
Soranton, Pa... a 2u il n. 70 12 || Springfield, 18 25 2t Se. ul 
19 22 19 9 | 10 10 s. 45 e. 1 
20 23 20 | 12s. 14) 26 26 11| s 19 
Balti.aore, 21 | 18 17 | 18 3 | Mi Valley. 
Washiogton, D. | 6 | Columbia, Mo. 10 12 13 5| %e. | 8 : 
Lynchburg, Va 21 17 | 19) 22 w. 5 | Kansas City, 21 24 22 | He. 11 
fount Weather, Va............- .... 20; 2% 19 2% 4 || Springfeld, 2; 2 14 | Ge. 9 
cece 18 23 20 | 0 s He. 11 | 9 7 
Wytheville, Va ....... il % 26 || Lincoln, Nebr ................... 25 16 8 
States. 23 23 20 9 e | 11 
Asheville, N.C 21 2B on. 72 6 || Valentine, Nebr ................. 26 i3 19 13 | n. Be. 14 
17 24 17 lee. Sioux Gey, tove 13 | 12 9 5/ ne. | 4 
buss 22 23 16 18s. 63 w. 2 || Pierre, 8. Dak 25 | 10 27 14) ndie. | 20 
20 2 15 17| s. 4 25 | 16 25 n. 6le. 18 
10 29 | 21 Re. 19 || Miles City, 30 17 24 n. ble. | 21 
Sevaunah, Ga Ss 15 s. 20 | 22 M4 32 n. 70 w. 23 
15 23 12) 6le. 18 | Kalispell, Mont............ a 13 9 29 61 w. | 23 
Florida | 26 “4 29 n. 45 w. 21 
| 10 | 2 22 16 Be. 20 31 17 12 | 15 | np. 12 w. | 14 
Key 13 16 38) s. Se 18 20 12 26 | 82 w. | 14 
Tampa, Fie .... 19 | 16 27 | 16) n. He 11 26 10 il 23) 47 w. 23 
Bastern Gulf States | Yellowstone Park, Wyo ............. 27 18 4 30) 7i 28 
GED 13 | 23 21 | 13) 30 21 9 16 | n. 38 w. | 11 
6.0060 000000 18 | 82 Me. | 14 | Concordia, Kans. 2 24 18 11| s. @e. | 8 
| 21 | 23 13 14 5, 27 w. Dodge, Kans... 21 23 14) s. ie. 
00 65.66 66000 00008 22 25 21 s. 77 18 Wichita, Kans 22 25 20 9] « He. | ll 
Montgomery. 16 22 | 18 39 e. 6 | Oklahoma, Ok! 24 13 6| we. | 7 
| 19 18 17 80 e, 6 
Vicksburg, Miss ..... 15 26 | 16 Abilene, Tex .. 22 25 17 8/ s. 72e 10 
17 32 21 5) 47 22 Amarillo, Tex . 16 25 24 12| s. Se. | 15 
Western Gulf States. Del Rio, Text... 9 8 17 5| 12 
Shreveport, La............... 30 10 5. 63 w. 22 || Roswell, N. Mex. ...........- 20 21 ul 2 | 9 
Bentonville, Ark. ¢ 13 10 8 5 ntte 4 Southern Plateau. | 
Fort Smith, Ark .. 9 20 32 13 | s, 22 || El 19 5 21 | 30 | 33 w. 17 
Little Rock, Ark. . i9 16 2» 4 ne. 1t | Santa Fe, N. Mex 16 20 27 16| s. We. 12 
Corpus Christi, Tex 35 5| Be. 31 || Flagstaff, Ariz..... 22 20 31 | w. 23 
Fort Worth, Tex 18 | 23 22 12 9 16 27 23 | s. 8 
Galveston, Tex 13 26 32 il 15 13 35 | 80 w. 22 
Palestine, Tex 16 | 23 24 8) 5. Be. | 18 | Independence, Cal................... 31 14 9 23 | n. 39 w. 22 
San Antonio, Tex. ................... 24 15 36 2) n.75e. 35 Middle Plateau. 
10 15 « Ste, | 14) 5 9 42| n. 75 w. 34 
and Tennessee, 19 | 15 13 32) n. 78 w. 19 
Chattao 16 | 23 2s. i! | Winvemu 23 | 16 15 n. 58 w. 13 
19 22 10 29) s. SI 17 | 13 10 34) n. 81 24 
Momphia, | s 18 | Salt Lake City, Utsh................. 23; 24 12| n.8ie. 12 
18 | 22 17 16) Me. 29 | 8 6 35 | n. 54 w. 36 
Lexington, Ky. 12 5| 88e. | 11 | Grand Junction, 2 21 s. 5 
Louisville, Ky . 19 24 15 | 16s. Il Ww. 5 Nort i 
Evansville, lad. 12 12 il 5 e. | 6| Baker City, Oreg........ .......-...- 23 27 10 14) s, 45 w. 6 | > 
23 21 20 n.7e. | 25 | 14 16 24 n. 36 w. 14 
21 18 22 | 17, n. We. | 6 | Lewiston, Idahof.................... 3 2 28 n. 8 28 
16 | 20 20 Me. cece 13 | 24 19 24 | s. 24 w. 12 
13 10 27 n. 47 w. 24 | 17 12 22 | 55 w. 12 
Parkersburg, W. Va .................. 21 21 9 22 13 “"\ 34 10 15 w. 
We WO 25 15 6 22 North Pacific Coast Region. ¢ 
North Head, rash, at 7 20 2 
Lake Region. | rt Crescent, bases 1 n. w. 
Baffaio, N. 16 | 20 18 23) Sl w 20 12 n 74, 7 
7 7 17, a. 24 19 6 28) n. & w. 22 
21 13 67 w 21 | Tatoosh Island, Wash................ 3 27 9 37 | 49 w. 87 } 
18 | 15 14 16 Portland, Oreg........ 25 22 19 | n. 69 w, 8 
13 1 || 31 4 10 22| n. 35 w. 21 
22 | 17 17 | 21) 2.39 w 6 Coast Region. 
Cleveland, Ohio 2» 2, ne. Eureka, Cal... 26 19 7 25) n. 68 w. 18 
9 8 n. 1 Mount Tamal 28 | 6 0 45 n. 64 w. 50 
dese 19 15 17 4) 8 Sacramento, 10) 38 ll 16| s. 0 w, 28 
San Francieco, Cal................... 10 0 56 | 8. 84 w. 56 
n. 40 e. Southeast Farallon, Cel. *............ n. W. 
rand Haven, Mich................... 22 s. 67 w. 8 | South Pacific Coast Region. 
Grand Rapids, Mich.................. 2 17 13 | 22 | n. 61 w. 10 33 5 6 34) n. 45 w. 40 
Houghton, Mich.f 7 4 14 | 4 Lae Angeles, Cal 12 17 18 6s. 67 w. 13 
30 23) on. Bw. 23 «San Diego, Cal ...... 20 11 5 on. 75 w. 35 
22 18 13 21) n. 68 w. 9 San Luis Cal.... 3 § 3 on. 61 w. 35 
Gault Ste. Marie, Mich...... 19 18 17; 13 
22 17 24 18 We 8 West Indies | 
Milwaukee, Wis ...................... 20 15 16) 11 w. 5 San Juan, Porto Rico....... oe 2 11 53 2, Se. 52 
Green Bay, Wis,...... 21 20 18 | 79 5 Grand Turk, W.Lf........ 0 13 2; @e | 26 
vee 35 6) 23 n. 8e. 29 | | 
* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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TABLE IV.— Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.80 


May, 1907 


Depths of precipitation (in inches) during periods of time indicated. 
35 
min. 


| 


: : 
iiss ii iis 
| : ; oo: isses 
dd:dige 
de 

#3 := :235 cg tems 


in 1 hour, during May, 197, at all stations furnished with self-registering gages. 


| 
00 | 120 
From— To— 
| 
4 5:10 a.m. 8:45 a.m 
5:45 p.m.) DN. 0. 87 0.98 | 
5:10 p.m. 11:30 6.58 | | 0.52 | 0.58 | 0.59. | 0.64 | 1.08 | 1.33} ..... 
3:53 p.m. 1:30 0.26 | 0.50 | 0.60 | 0,66 | 0.73 | 0.80 0.85 
2:36 p.m.) 7:45 p.n 0.23 | 0.25 | 0.81 | 0.55 | 0.71 
5:05 p.m. | 10:50 p.m. 1. 30 | 1.81 | 1.90 | 2.07 | 217 | 
10:41 a.m.) 12:14 p.m. 0.43 0. 5 0.56 
9:40 p.m.) 10:15 p.m. 1.35 | 1.62 
11:45 12:15 p.m. 
1-28 p.m.| 11:30 p.m. ). 63 | 0.70 | 0.74) 0.76 | 0.81 | 0.97 | 
§ 6:45 p.m.) 5:10 a.m. 37 | 0.49 
12:20 a.m.| 4:30 a.m. 56 | 0.60 | 0.62 | 0.65 | 0.71 | 0.88 | 0.98 
a 1:45 am.) 4:00 a.m. 80 | 1.08 | 1.18 | 1.87 | | 1.83) 
7:20 p.m. 6:40 a.m. | 0.63) 0.76 | 0.81 0.83 | 0.96 | 1.05 | 1.63 2.26 2.79 3.08 
4:50 p. m.| 3:45 a.m. 53 | 0.61 | 0.66 |......)... 
2:56 p.m.| 4:45 p.m. .57 | 0.71 | 0.78! 0.85 | 0.94 | 1.08 | 1.06 
4:35 pm. 5:11 p.m. +62 | 0.70 
1:25 p.m.| 10:00 p.m. 11,0... 
2:50 p.m. | 3:20 p.m. | 0. ; 


F 
i ON) ° 
| 
3 MWK) ° 
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TABLE VI.— Heights of rivers referred to zeros of gages, May, 1907. 
iss £3 | | | | 
r fs Highest water. Lowest water. 2g : ig Highest water. | Lowest water. H ag 
ae | Bac ° 
| Height. Date. Height.) Date 2 ‘Helght. Date. Height.) Date 
River. Miles. Feet. Feet. Feet. Feet. Feet. Cumberland River—Cont’d. Miles. Feet. Feet. | Feet. | | Feet. Feet. 
Havre, Mont. ............. 237 9 65.4 13 «4.2 47 1.2]| Celina, Tenn.............. 383 45) 0, 3.4 9.5) 23.3 
Yellowstone River. Carth 308 40 «24.9 3.0 ; 91 21.9 
Billings, Mont............. 330 8 5.5 22 1.2 26,9 32 4.3) Nashville, Tenn........... 193 40 29.5 ll 9.0. 30,31 | 15.7 | 20.5 
Cheyenne River, Clarksville, Tenn.......... 126 89.0 1; 7.4) 3119.5 31.6 
Rousseau, 8. Dak. (*)...... 7 0.1 Di OS Powell River. | | 
James Rover. Tazewell, Tenn............ 4 6.0 7 1.0 81; 1.9; 60 
Lamoure, N. Dak.......... 330} 14 09 06 0.3 Clinch River. 
Huron, 5. 139 9 5.5 1 4.0 15 Speers Ferry, Va........... 156 20; 6.8 7] 29-31 1.3, 6.7 
Big Blue River. | 52 25 17.0. 9 | 4,2 81; 7.1); 128 
Beatrice, Nebr............. 92 14 6.9 29 2.4 2,3,8-15 3.3 4.5 South Fork Holston River. } 
Blue Rapids, Kans......... 47 14 8.2 27 3.4 4.3 4.8 Bluff City, Tenn. .......... 35 15 3.9 7 | 1,0 25-31 #29 
nm Holston River. 
Clay Center, Kans......... 42 18 7.1 31 5.7 24-29 5.9 1.4 | Mendota, Va....... eer 165 8 6.0 | 7) 1.0 30,31 19 5.0 
River. $<4,6.8-11 Hogersville, Tenn.......... 108 | 8 21) 30,31) 28) 3&8 
ench Broad River. | j 
Hill- Kansas River. Dandridge, Tenn.......... 12 | 3.5 | 8 12 81/19) 28 
Lindsborg, Kans........... 318, 1.6 13 1.0 1.3 0.6 River. | | al 
, 6, 14, | | 
Abilene, Kans............. 24) 60.0 05 | 
Manhattan, Kans......... 160 18, 49 28 3.0 25,26 3.4 41.9 Charleston,Tenn ......... 18; 2) 7.32 12; 24 25,30; &7) 4,8 
Topeka, Kans............. 87; 21; 7.8 31 5.8 27,28 6.2 1.5 Tennessee River. | 
Knoxville, Tenn...........  685| 12 7.0. 9 47 5.3 
Bagnell, Mo. ............- 70, 2) 21.8 17 3.5 31 11.7 18.3 Loudon, Tenn............. 590 25 6.7 | 8 | 2.2 | 81, 35 4.5 
Gasconade River. Kingston, Tenn............ 556 25 89 9, 24) 231 42, 65 
Arlington, Mo............. | 16 12.2 8 0.9 1 35 11.3 Chattanooga, Tenn......... 452 33 12.5 | ll 4.4 (26,27,30,31) 7.0 8.1 
Bridgeport, Ala ........... 402 2411.0 2.8 28,31 | 5.6 | 82 
Townsend, Mont........... 2,504 ll 7.0 24, 25 4.5 7,8 5.6 2.5 Guntersville, Ala.......... 349 31.s«17.6 | 12 | 5.5 29, 99 12.1 
Fort Bentun, Mont. ....... 2,285 12 5.3 25-28 2.4 7-9 3.8| 29 Florence, Ala.............. 255 1612.5 12 28-30 6.9 9.5 
Wolfpoint, Mont........ .. 1, 952 17 5.5 25 2.0 9-14 3.1 | 35 || Riverton, Ala............. 225 26, «20.5 12 | 5.9 29 | 12.0 14.6 
Bismarck, N. Dak. ........ 1,309 14 9.6 30 2.7 12,15 4.6 6.9 Johnsonville, Tenn........ 95 21; 22.1) 16 5.9 31. «16,2 
Pierre, 8. Dak.............. 1,114 14 8.8 28, 29 2.4 1 4.2 6.4 Ohio | | | 
Sioux City, lowa.......... 784 17| 15.2 30 8.6 20,21 | 98) 66 || Pittsburg, Pa.............. 966 22; 11.1 10 4.0 27; 5.8) 7.1 
75 8615 31 6.8 18,23 | 7.1 || Dam Ne 2 Pa............ 956 25 10 5.4 | 16,17,27, 69) 5.1 
Omaha, Nebr. ............- 18 17.6 31 10.1 24 (11.2 7.5 Beaver Dam, Pa............ 925 27 11 8.0 | 26 10.4, 7.4 
Plattsmouth, Nebr........ 641, 17) &2 31 35 21-24 44 47 Wheeling, W. Va... 875 86) 15.3 2101) 7.38 
8t. Josep « 481 10 7.5 31 2.9 23,24 3.8 4.6 Parkersburg, W.Va........ 785 860: 15.4 | 12, 90, 17,18 | 11.4 6.4 
Kansas City, Mo........... 33838 21 13.4 9.5 24 10.9 3.9 Point Pleasant, W. Va..... 708 3920.6 | 1 | 9.2 | 13.8 11.4 
Glasgow, Mo..........-.... 231 18 9.5 17 6.8 84) 27 50 25.6 1; 1858) 23/185 12.1 
Boonville, Mo.............. 199 2 141 16 9.6 26 11.4 45 Catlettsburg, Ky........... 1 50 26.4 1 1.1 2318.5 13.3 
Hermann, Mo............ 103 24: «16.2 17 8.7 29,30 12.6 7.5 Portsmouth, Ohio......... 612 60, 3928.0 | 1 13.8 | 24 19.8 14.2 
Minnesota River. Maysville, Ky............. 5028S 1 144 24/201 141 
Mankato, Minn............ 127 18 6.8 30 4.7 m4) 65.4) 21 Cincinnati, ee 499 50 | 30.9) 1 16,2. 2/225 14.7 
St. Crux River. | Madison, Ind.............. 413 46 12, 144 19.8 11.9 
Stillwater, Minn........... 10,2 31 6.6 15 7.8 3.6 Louisville, Ky............. 2810.1 12,18 83) &7 
Chippewa River. Evansville, Ind............ 184 85 26.8 1 13.1 27, 20.1, 13.7 
Chippewa Falls, Wis....... 75 16 6.6 17 3.4 13 45 32 Mount Vernon,Ind.. ..... 148 35 25.5 15,16 12.7 28 19.6) 12.8 
Red Cedar River. | 47 40 30.9 16,17, 12.9 31 23.7; 18.0 
Cedar Rapids, Iowa....... 77 14 3.8 25, 26 3.1 21,22 34 0.7 | Cairo aa 1 45 38.4 19 | 22.5 30/325 15.9 
Moines River. Bt. Fr 
Des Moines, lowa......... 205 19 4.3 26 2.7 1,6-14 27 1.6 Marked Tree, Ark........ 104 17 16.6 |18,19,28,24 13.1 45 15.3, 3.5 
Illinois River. leosho River. 
PY ree 197 18 18. 6 28 15.6 22,23 17.1 3.0 Neosho Rapids, Kans...... 326 22 5.0 7) 1.3 28,29; 20; 3&7 
135 4 31 12.4 1,2/ 181) 1.7 || Tole, 262 10 3.2 | 6,7 0.3 29,30 «41.0 2.9 
Beardstown, Ill............ 7 12. 11.8 1.3 23,24 11.5 0.5  Oswego,Kans.. ........... 184 7; @8 28-31 3.7! 10.8 
Clarion River. Fort Gibson, > 22, 2.5) 17; 107) 31 14.7) 12.8 
32 10 3.5 1,5 1.4 %26, 21 Canadian River. 
h River. 99 10 29 22; 3&8; 1.7 
Johnstown, Pa...... ...... 64 7 5.0 10 2.4 68 2.6) Black River. 
Alle heny River. Blackrock, Ark............ 67; 13; 27) 8; 98) 1 | 19.4, 14.9 
Warren, Pa................ 1 14 5.1 | 2%) 1.7 6 38.0 3.4) White River. 
Franklin, Pa. 114 15 7.0. 28 2.6 15, 41 44 Calicorock, Ark ........... 272; #18 35.6 | 7 3.3 | 31 1.4) 82.3 
Parker, 73 20 28 2.4 26 #40 42 Batesville, Ark............ 217, 33.1 8 5.5 31 (14.4) 27.6 
2, 2 91) 29 4.8 26 6.9 43 Newport, Ark.(*).. 185) 26) 80.7 | 17.8) 1 | 24.6) 12.9 
Springdale, Pa 17 27 13.7 29 | 9.3 26 11.2 4.4 | Clarendon, Ark...... 75 30, «—84.2 18 23.3 1/|2%.3) 10.9 
Cheat River. | Arkansas River. 
Rowlesburg, W. Va........ 36 4.6 10 2.1 31. 30 2.5 | Wichita, Kans............. | 882; 10| —0.3 wax —0.9 0.8 
Youg River. | Tulsa, Ind. T......... . 551 16 7.8 17 3.6 26,27 5.2 4.2 
Confluence, Pa............ 59 6.0 9 1.40 18 2.2 4.6  Webbers Falls, Ind. T. 45 2 19.4) 17 6.4) 27-29 11.3, 130 
West Newton,Pa.......... 15 23 9.5. 9 1.7 19 3.0 7.8 Fort Smith, Ark..... 22) 17,18 25,9123. 125 
Monongahela River. Dardanelle, Ark........... 256) 21 188 11 7.4) 27/127) 11.4 
Weston, W.Va. ........... 161 6.4 9 —0.6 2,3,29-31 0.3 7.0 | Little Rock, Ark.......... 17% 21.2 9.3 | 11.9 
Fairmont, W. Va. ......... 119 19.6 9 14.8 31 16.1 4.8 || Pine Bluff, Ark........... 121; 2 23.7 9.9 18.1) 13,8 
Greensboro, Pa 81 18 13.5 9; 4.7 31. 9.0) 5.8 | Yazoo River. 
Lock No. 4, Pa............. 40 16.5 10 7.2 31. 9.5) 98 Greenwood, Miss .......... 17% 38 80.7 1 24.4, 15.9 
| | (14-16,20- Yazoo City, Miss.......... 80, 2% 23.6 4 6,7 19.6 8.2 
Ellwood Junction, Pa...... 10 34 1) 1.9 2.8) 1.5 | Ouachita River. | | 
| Camden, Ark.............. 304 39, 35.3 12 13.4 24 24.8) 21.9 
Zanesville, Ohio........... 70 25 17.8 28 | 9.2) 2311.5 8.6 || Monroe, La ............... 122 40 «86.5 30 27.5 1 33.4 9.0 
Beverly, Ohio.............. 20 25 15.8 | 28 7.2 | 1821-28 9.5 86 || Red River 
Little Kanawha River. Demise, FUE. 768 22 12,1 27 1,2 3,4, 41) 10.9 
Glenville, W. Va.......... 20 | 8.0 9 0.6 2 Arthur cit 688 27 23 0 28 8.1 2/123) 149 
Creston, Ww. 20 10.5 10 2.7 23! 45 7:8 | 815 | 28 30.0 31 15.0 25 | 22.7| 15.0 
New-Great Kanawha River. || Shreveport, La...... ..... 327 29 18. 8 21 9.2 1/15.9)| 96 
155 14 2.3 8 0.4 1.9 118 33 28.7 24 10.2 18.5 
282, : River. | 
Hinton, W. Va............ 45 8 20 27) 25)! port Minn.(:)..... 2,082, 10/ &7 6.5| 22 
Charleston, W. Va......... 58 30 8.1 9 4.7 20| 65 3.4 St. Paul, Mion............. (1,954 8.7 81 6.0 15 | 68 2.7 
Scioto | Red Wing, Minn........... 1,914 14 6.7 31 5.2 15-17 | 5.8 1.5 
Columbus, Ohio........... 110 17 9.0 27 2.5 2 «#63.9 65 Reeds Landing, Minn..... | 1,884 812 6.1 31 5.0 14-16 | 5.5 1.1 
River. La Crosse, Wis............. 1,819 12 | 7.4 1,2 6.1 17,18 | 6.8 1.3 
Falmouth, Ky. ... 30 25 10.5 11 2.0 24,31 4.0 85 Prairie du Chien, Wis.... 1,759 18) 9.0 1 6.9 20,21 | (7.7 2.1 
| Dubuque, Iowa............ | 1,699 18 10.0 1 7.5 20-22 | 8.6 2.5 
Dayton, Ohio.............. 77 18 2.7 27 1.6 23,24 2.0 1.1) Clinton, Iowa..............| 1,629 | 16 9.6 1 6.8 22; 8.0 2.8 
Leciaire, lowa............ 1,609 106.5 1) 40) 22,24) &1| 25 
Beattyville, Ky ........... 24 830 8.0 8 0.2 5,25 1.3 7.8  Davenport,lowa........... 1,598 15 8.6 1 5.9 2) 7.2 2.7 
High Bridge, ade cesctee 117 17 17.5 9 9.6 3111.4 7.9 Muscatine, lowa .......... 1,562, 16 10.1 1 7.2 22; 8.6 2.9 
Frankfort, Ky............ 65 81/ 124) 10 6.3 | 24-26,31 7.5 6.1 Galland, Iowa............. 1,472 8 5.1 1 3.4 22,28 | 4.2 1,7 
i Keokuk, Iowa............. 1,468 15 8.9 1 5.6 7.3 3.3 
Terre Haute, [nd.......... 171 16 7.0 | 28, 29 1.9 24; 40; 5&1 || Wareaw, TIL................ 1,458 18 11.7 1 23 «10.1 3.3 
Mount Carmel, 75 15 9,2 | 2 5.3 1 6.8 3.9  Hanni 1, 402 13; 10.2 1 6.4 8.4 3.8 
‘ (1,806 «2313.8 1 93 25,26 114) 45 
Burnside, Ky. ............. 518 50 23.0 2.2 31 «6.5 20.8 || St. Louis, Mo.............. 1,264 80 21.3 18 14.0. («17.7 7.3 
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| 
| 
River—Cont'd. | Miles. 
Chester, Ill 1,189 
Cape Girardeau, Mo....... 128 
New Madrid, Mo........... 1, 8 
Laxora, Ark 905 
Memphis, Tenn 
Helena, Ark......... ....- 767 
Arkansas City, Ark........ | 685 
Greenville, Miss........... 595 
Vicksbu Miss... 474 
Matches, Hiss 873 
Baton Rouge, La. 240 
Doualdsonville, La 188 
New Orieans, La........... 108 
Atchat River. 
Simmesport, La. .......... 127 
Melville, 108 
Morgan City, La.(*) 19 
us. 
G River. 
Grand Rapids, Mich....... 38 
Connecticul 
Hartford, Conn............ 50 
| 
98 
Tribeshill, N. Y........... 42 
Schenectady, 19 
Troy, 1s 
ie River. 
Chatham, N.J........... 69 
Lehigh River. | 
Mauch Chunk, Pa. ....... 
Schuylkill River. 
Reading, Pa............... 66 
pretaware River. 
Hancock (E. Branch),N.Y. 287 
Hancock (W. Branch),.N.Y. 287 
Treuton, 
t 
Binghamton, N. Y......... 188 
Towanda, Pa.............- 139 
Wilkes-Barre, Pa.......... 60 
West 
Clearfield, Pa.............. 165 
Renovo, Pa...........-.+.- 90 
Williamsport, Pa.......... 39 
Juniata River. 
Huntingdon, Pa........... 90 
urhanna River. | 
Selinsgrove, Pa............ 
Harrisburg, Pa............ 69 
Riverton, Va......... ee 58 
Cumberland, Md... 
rs Fe 
p 
Buchanan, Va........ 805 | 
Lynchburg, Va..... ...... | 260 
Richmond, Va............ 
Danville, 55 
Stau River. | 
Randolph, Va............. 
Clarksville, Va............ 196 
Weldon, N. C.............. 129 
46 
Greenville, N.C. ......... 21 
aw 
Moncure, N.C............. 471 
Fayetieville, N.C... 
149 
Smiths Millis, 8. C......... 51 
C............ 
Ki | | 
ngstree, C............ | 
itiver. 
Mount Holly, N.C........ | 148) 
Cam 37 
River. 
Pelzer, 8. C wre 109 
Columbia, 8. C............ 
Rimini, 8. C 108 
St. Stephens, C.. 


3 
Feet. Feet. | Feet. | Feet. | Feet. | 
19 1.5) 66 
19, 16.4) 2 20.2 7.1 
19) 185) 264 122 
| 15) (17.5 26.8 14.2 
4.7) 47.2 31 36.0 13.5 
47.9 $3.7 1-3 | 42.4 | 14.2 
42, 42200 1-3 | 56.3 141 
6 4.5 27,% 5,6 8.8 | 12.5 
45.9 847) 40.2) 11.2 
28.0 3120.8 23.5 | 7.2 
16) 3113.6 | 7/153) 44 
40.4 8181.5 7/351) 8.9 
386.3 6,7 | 33.3/ 48 
8 6) 45) 21 
8.6) 2% 16) 29 
7.6, 5) 21) 2225) 37) 
6 14.5 5,6 5&6 
6 65.8 5 31) 63 
2, &7 2 O04 1.7| 
6 4.7 4, 2526) 34 
8698.0 50) 90,31; 67) 40 
7.5 320 5.5 
7 48 18 31; 32) 23 
1-4,6-9) 
47) «17,18, 448 #4) 08 
2 8606.9 nu (68 26, 30, 31 | 0.6) 0.6 
5 &5 2%) 4.0) 11 
8.4 25,2681) 41) 1.7 
(2.7 9 % 1.9) 16 
% 87 1011 22) 2,27) 80) 15 
7; 20 | 27| 2.7 
6 60 25 36) 35 
6 2 #419 a2| 38 
17) «(8.7 3 644 5.3 
s 28 | 1.6) 1.7 
6 8648 8 24,25,30,31 30) 8.0 
2 866.0 47,51 37) 
0 385 31 | 21 
17 48 1 20 27 3.1) 28 
17, 1 24 32 
2 «(18,19 08 1.2 
8 60 9 39 1-7) 44) 21 
122) 5&7 28) 3.7) 29 
864.0 8 23,24) 28) 27 
18 «12.8 9 44. 62) 7.9 
2) 45 10 26 41 
| 12.5 | 9 44) a1) 7.0) 81 
9 02 | 21 
8016.7 10, 10,3 | 28-2581 11.5 64 
2% 13.6) 7 3.6 25/ 7.1/ 100 
2 «12.0 46 8.8) 7.4 
4 20 24,26, 29 | 49 94 
| 
3817.4 24,25) 7.3 13.7 
7 5.0 14 | 
| 
27 6.9 | 13 20 2%) 40) 49 
16 12.9 40) 27,28) 89 
12 6 8640 27 63) 47 
12 5.0 | 17 6.8| 
15 2.4 3,4,9,26 1.8) «621-25 2.0) 0.6 
1 9 22, 1.8 
9.3 5 49 G7) 44 
5 «(01 1.2) &5 
7, 6&0 9 25 9380 25 
6.0 4 22 
6 40 4 % 1.6) 
12, 11.8 1 6.4 2% 9.0) 64) 


One day missing. 


(*) Three days missing. 


| Salem, O 


Carlton, Ga.............. 
Savannah b 


Calhoun Falls, 8. C......... 


Augusta, Ga........... 
Oconee 
Milledgeville, Ga. . 
Dublin, Ga......... 
Ocmulgee 


lint 
Woodbury, Ga.... 
Montezuma, Ga. 
Albany, (a. ..... 
Bainbridge, Ga. . 


Lock No. 4, Ala............ 


River. 
Columbus, Miss ........... 
Demopolis, Ala............ 
Leaf River. 
Hattiesburg, Miss ......... 
Ch-ckasawhay River. 

Enterprise, Miss...... 
Shubuta, Mies ............. 


River. 

Pearl River. 

Jackson, Miss... .... 


Columbia, 


| Rockland, Tex ............ 


Beaumont, Tex............ 
Trinity River. 


Waco, Tex....... 
Valiey Junction, Te 
Hempstead, Tex ... 
Booth, Tex ........ 
Colorado River. 


Ballinger 


Rw Grande. 
San Marcial, N. Mex....... 


Koo enai River. 
Bonners Ferry, Idaho ..... 
Pend D'oreille River. 
Newport, Wash............ 


River. 
| Wenatchee, Wash ......... 
| Umatilla, Oreg ............ 


Albany, Oreg. ............ 


Sacraments 
Kennett, Cal. (/)........... 
Red Bluff, Cal.............. 
Kuights Landing, Cal ..... 
Sacramento, Cal. 


Cab 


(*) Five days missing. 


(J) Ten days missing. 


May, 1907 
| ‘Highest water. Lowest water. ag 
Height, Date. Height, Dae. 
Miles. Feet. Feet. Feet. | | Feet. Feet. 
% 6 1-18 26 % 39 «24 
4 28 23,26,9031 34 1.2 
28 007.4) 8.7) a2 
66 2% 2.5) 86 41 
300 6.2 10 2627) 25 
18) «7.0 9 22 31/38 48 
«10.0 1 33) 2,30) 66) 67 
10 | 27 15,16 07 24,25,9031 1.4, 20 
20 869.0 1 2.0 5.8) 7.0 
22 | 10.9 asl 6.6 
2, 8683 6 44° 
8617.7 7 8| 86) 12.6 
18.0 1 27,28| 122 
30 11.6 1608.0) 43) 86 
2 148 17, 40 64) 10.8 
17, 126 17.3.6 | 4° 5.9) 9.1 
4 80.3 7 869.8 24/154) 20.5 
35 25.0 160 (23,26) 8.4) 3 
358.9 18 | 31 13.2) 21.6 
19 10.8) 2517.7) 22.7 
«44.6 16 «12.5 | 24.5 821 
316 2.5 | % 11.9) 13.1 
26060 42) 10,11 6.0 1 1996 197 
168 35 47.0 7 «17.1 1 37.7, 2.9 
o 192.8 1 10.9 146 
21.0 17 40! 2,30 11.7 17.0 
1060 82.0 18,19 11,0 25 23.5 | 21.0 
7% 21.8 2014.2 | 7.6 
242 16,17 1 16.9) 127 
19 1 61, 15.2 
3155 3116.0 1/214) 85 
| 
105 | 2 6.3) 1 17.0 
18 &6 31 1.7 | 1 48) 69 
| 
32 29.7 2 6.8 7 47) 29 
211 35 38.8 19 1/21); 237 
12 31 7.0. 2,3 25 
20 31 7.3) 119.8) 18,1 
285 24 11.1 2.4) $i &9 
25 16.0 31 20° 5.7!) 140 
6400 8.0 31 — 0.8 1 82 
61 3927.5 31 2.40 1-3) 84) 251 
49 0.5 1-9,21-28 1.0) 45 
24 «(10.2 1/27] 
31 65) 1,5-8 28.5 
12) O38 5+7,16-21 26 88 
| 3% 16) 16.8 119,20) 3.2) 18.7 
| 
123384) 11.7 9.4) 1,11-13/ 102) 23 
30-14) 90,818) 10.628 
| 
10.8 | 25,26 11.3) 1.3 
123 «622.6 at 12/161) 16.9 
4) 46 2981 64) | 82 
0 72.8 | 1 | 12.3) 7.8 
473 83.6 31 14.0 1,2/ 21 19.6 
270 31 10.2 | &8 
1660 40s 3115.7} 2,3) 233 15.3 
| 
18 3.0 %-31 35, 1.0 
1 19) 80,31 25 1.2 
12 15| 17.6 31 8.7 | ‘| 12.9) 89 
19 29| 81, 1.6 
265 | 63 1 40) 28 
6 1 10.8) 4.6 
99 |..... 15.7 1 18.7 31 14.8) 2.0 
1,2 192) 4/196) 09 
| | 
M48 11.5 1,31 16,17(109) 1.7 
163 21,22 15.4 | 10, 11,17 15.8 | 0.9 


- TaBLE VI.—Heights of rivers referred to zeros of gages | 
Stations. 
Edisto River. 
Broad River. } 
Ga, 
Abbeville,Ga......... ... 
Coosa River. 
Gadsden, 
Wetumpka, 
Tallapoosa River. 
Alabama River. 
Montgomery, Ala......... 
Black Warrior River. 
Tuscaloosa, Ala......... 
| 5 
Sahene Kiver. 
Logansport, La.......... 
Long Lake, Tex.......... 
Riverside, Tex........... 
Liberty 
Brazos River. 
Kopperl, Tex. ............ 
Yolumbus, Tex............ 
Guadalupe River. 
Red Kiver of the North, 
Moorhead, Minn 
Snake Hover. 
ewiston, Idaho ........ | 
| 
| 
reg 
*ortiand, Oreg... ........ 
San Joaquin River. | 
ollask y, 
irebaugh 
athrop, Cal 
f 
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May, 1907. MONTHLY WEATHER REVIEW. 
Honolulu, T. H., latitude 21° 19 north, longitude 157° 30° west; barometer above sea, 38 feet; gravity correction, —0.057 inch, applied. May, 1907. 
| Pressure.* Air temperature. | Moisture. | Wind. a Clouds. 
8 a. m. | 8p. m. | 8a. m 8 p.m 8a. m. 8p. m 
les} jes) ts! | giz | 
20.98 |744/725| 64 | ne 8 |e. 4 000 0.00; 2/ cu. ne. 010 0 
30.00 75.4 73.0 82 68 680 68 67.0 73) aw 0.00) 0.00) 2) A-cu. | ne. 0 
30.01 78.0 740 82 69 67.5 58 68.0 74 nw 4| ne. 8 0.00/00) 4) Ci w. Bil 
30.05 | 75.5 | 73.0 82, 69 68.0) 73| w. 4 | ne. 0.00 0.00) 2) Cu. e. 010 0 
90.04 75.4740) #1) 70 66.0) 61 68.0 10 | ne. 8 0.00 0.00 | few. | Cu. 12) Cu ne. 
| | 
30.02/72.3 80 70 67.0) 76 65.0, ne. 4 | ne. 12; T. | 006) 7/N, e. 0/0 0 
30.01 75.8 | 73.0. 80, 69 65.8) 60 65.0 | 8 | ne. Sig 0/0 0 
30.04 76.5 73.0) 81) 68 67.0 61 67.0) 73) ne 4 | ne. 10 0.00 T. ne. 
30.08 | 75.5 | 76.0 > 82) 70 67.5| 66 69.0 | 70 | s. 2 | ne. 12000 T. 1/ Cu | sis 
80 «72 68.0) 69 $2 | ne. T. Cu. le. 3/8. e. 
80.02 | 75.0 | 74.0 | 80 71 65.2) 67/ ne. 17 | ne. 12/000 T. Cu. 5/8. ne. 
29.99 | 75.0, 73.5) 80, 71 66.5) 64/660) 67| ne. 7 | ne. 140.00 0.00 Cu. 4/8 | ne. 
30.00 75.4/740) 81 71 650 67.0 69/ ne. 7 | ne. 120.00 0.00 Cu. | e. 2/8. 
30.00 77.0) 725 | 80 70 68.0, 63 n. 4) n. 6 | Cu. 
30. 02 80 70 69.0 68 68.0 78 | ne, | nw. 0.02/ 0.00) Cu | 7/8. e. 
29.99 | 73.4 720 79 70 68.0 76 66.0 73 | n. 3 | nw. T. 8| | 10} Cu, nw. 
80.03 | 75.7 | 72.5 | 80) 70 68.0| 67/ 67.0 75) ne. 7 | ne. | | | 
29.98 76.0 740 82 71 67.0) 62/680 e. 4 0.00 0.00 10/8. e. 
29.99 76.4 75.0 79 70 70.0 72 71.0, 82) ne. se. 6/000 0.00) 1) Cu. |e. 8 | Cu. se, 
30.00 76.0 735 79 69 7 71.0, 88/58, 8 nw. 3 0.00 0603 Cu e. Cu. nw. 
| | 
30.02 79.0 74.0 83 70 67.3 54 68.0/ 74. ne. 5 one, 4 0.00 0.00 few. | Cu. | tew. | Cu. ne. 
30.01 73.0 745 8% 70 67.2 57 680, 72 2 ne. 12 06.00 0.00 4) Cu. e. 6) Cu ne. 
30.01 79.0 75.0 80 70 69.0 6069.0 e. 5s. 2 0.00000) 4) Cu, Cu. 8. 
90.00 76.3 740 79 70 69.3 70 69.0) 78 sw. 6 on, 3 0.00 ae} 1 | Cu. 
29.99 76.0 77.0 69 67.0 62 69.0 67/5. 4 ne. 3 0.00 few.) 0 | 10/8 sw. 
29.95 29.91 77.0' 765, 80, 72 725), 81 71.0) 9/0.08| T. 7| Cu. le. 
27. 29.90 29.87 76.0 75.5 70 71.0 78 73.0 89 | sw. 12 | 10 0.20 0.09 10 | S.~cu. | aw. 
29.88 29.91 | 77.0 75.2) 80 72 71.2) 82) sw. 18 n. | ow. 9 8. 0 
29.97 29.98 75.5 75.0 80 717.0 76 71.0 8 e. 9 s. 20.08 6.00) 9 Aw ne 10/8 
30.03 30.02 79.0 76.0 80 73 73.0 7 74.0) se 8 | se. |= 9) 8. | se. 
30.04 30.02 75.0 77.0 80 73 73.0 730 8 6 | ne. 1. 9 S.-cu. | 9| Cu, | ne. 
Mean.... 30.023 30,003 76.1 74.2 80,5 70.3 68.3 67.6 68,6 75.3 ne. 6.6 | ne. 7.1/ 0.34 0.33) 47) Cu. 4.9) Cu. | ne. 
| | | | | 


Observations are made at 8 a m. and 8 p. m., local standard time, 


reduced to sea level and standard gravity. 


RAINFALL IN JAMAIOA. 

Thru the kindness of Dr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table: 

The rainfall for May was less than one-half the average in the 
northeastern and west-central divisions, while it was below the 
average in the northern and southern divisions. For the whole 
island the rainfall was a little more than half the average. 
The greatest fall, 20.03 inches, occurred at Darliston, in the 
west-central division, while no rain fell at Amity Hall and 
Alligator Pond, in the southern division. 


which is that of 157° 30 west, and is 5* and 30= slower than 75th meridian time. *Pressure values are 


Comparative table of rainfall. 
{Based upon the average stations only.]} 
MAY, 1907. 
Rainfall. 
Relative | Number of 
Divisions. area. stations. 
1907. Average. 
Per cent. Inches. Inches. 

Northeastern division .......... 25 22 4.78 11. 97 
Northern division .......... 22 49 4. 23 6.99 
West-central division ................... 26 24 5. 42 11. 66 
Southern division ................. | 27 29 6.05 8. 24 
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XXXV—38. Chart I. Hydrographs for Seven Principal Rivers of the United States, May, 1907. 
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xxxv—45. Chart [X. Monthly Mean Pressure, Resultant Winds, and Temperature Departures, March, 1907. | 
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